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^^ .t^ a^raci ainlnii asicoad wjifl^  wia? OA tlie c!K©iotr/» :^lo-ciiinisti»,'» 
^Vttjffsolos/ f'^  ^atholo':^ of th^ i:lle^lftiii;i rj^ «2»*ito lt& to tit® 
OPTi^ irlrlcsi t^*^ mwm of f^ '^ " co^cf 1:® trt^jf tn t*st twrl^mt of 
Qf*zmQTm '..twt5iu8 m tHe efjpeliioi«lc rctloss of rl^:/lf?tiaj f';^4ts 
I'al^tlsatiMn festti-tm :^ xtr»/tat*l(i rn& c**reJUJO :jato retisaw. '"hoes 
toriirat rii- ao «3port x^^rrdlas th^ to^de ssttrntn QX r c?ia^« 
^99 of f»p>K)Xnt9 oa S9fi^ iisii» Ims hcimi pxbtt^h&^ 3x««pt t^€ <»MI 
to dotorcdoa 1^ ® «ft«et of a oliiglo ttowa Q£ i^boleta mi tHe 
0^210 taeifvov ofiroaoooatOf i«pxo#ietlvo pot«£iti«I. miG Hirer of 
Bdlo fdHao i^e* A aina^e dsiae vas ohQMa tiaoauao tita aootsit 
of tike •Uqrtetla^ sgwit to i^ ilOh o aofsiol. tad^viaual tms mt 
ojcpoood fots Gurrlvo le IwliovaA to IMI not Tory leriso* tilio 
Ojrtogaootle otisdiifw iaolodtd ilhm offoot of ftpholoto on e^a® 
m&msye hm^ ^«ai -m&m to eot«i«la# tha jffoct o.jf fhr c'ic'aiofl. 
sa ISA» i&A tetel protalii CQ»itaift rea£ oai v%i. a% ^-nitirtlsii r^ iH 
f^f^xt" >"^^ PtQtiz wjrs rtia- ''w V- jr^^i u.^ . r.^  ^ , nt^i i':? Ijcj 
msr.) ct:a€ ail^' for t^ij Di,\.gL i^*; c;..*iaif?'-a-ta» A oi;*:;l.t; tlo'u o t 
fha atZs^ of cj!^l.t'ta Oil th3 SiO^rtlc o'M.c'~o:xi !0« $'^ e 
^ ate% tfia ©tfact of r-Tihclnt© on t^o r^irjia-otlvo 
pot^^idl t tho £oUlovdiii? %SM3« US' eios®9s ware ;r6at-
£# Monaal f)iimcil«Mi x fivatd^i 'anion* 
la ov^t&r to find out lihe exttwet of n|>hoiftt# t^ t tli 
atxucturta l<ry<3l of llvor* Metele^ciO. studloe wm-rm mavim^ cmt. 
Bioe>i(Kiio«], @tudio« vm9 eaanrtoA 0ut to naedztatm the 
tihm(im$ i t as^* ia t^e MoebiK^oe l^ eompoaitloa of H'wme fm 
antholut® troRtefi 3:t»t«» 
f^ ':' tOtf^l fTOt|l-5m<?i^ ' Ot C^.Ztir30mi3fll ©'b33S»tlOiia «CCi??2!»lli(3 
ia miit»l. saljaele ws 0»'-.^L wMl** i*i the t r u r t ^ sarlao i t 
vm IC.**,*.^  - r 0.1 ?JdLlic»at t^ i^ j^ ra i^c©* T^a ..mxiaist 2£i\jejt la 
this irs^rfi wna fomi€ r1? 43 ^im pftar t*sa tsurtomt i ^ ^ ^ e 
fs^irmey of cf-'2siao»cBifa almmT,tic*ii2 i^ru ^ t^S-' «ttta? iMe^ i t 
srii€ly Cf'!/.' 0o<.iu C*^ 2©r4'tiu te^aiD liMAl C,^ «,6f v.aiv t^. 
met cs^rrx^ tf^ilo uuli^ c^ r^ffiiiKtia bsar^o ( ^ • t l O w3ra t^'} r:ocf^ ad 
*r5.'fi«tst» C p^a fvif Cw'UntrlctioiA I>^!AI J&»43€. oa^ i.»09T.' 'w®s^ i 
tat lEfftrost :ftm»a t^ ^ro aoa-jruide^lj- dlstfltnitai^ 
fhe i^0'3l©p^ prttoctad t%i w>roeyctlV4 rjotaAitinl by 
Y^^nmiMg t^if l l t t « r 8l«i nM. Imij ml^t of t^p nt£&:irijm na6 
iiicr^daiBs tlw a»rt«lity r?*t© ©f t>?; r^rmssn^ ^^ ioa tJltfwr of the 
l)€tr92it« ves t2^ !»et@(3• ?l9v«Yor» tti@ 0ffoet wtia laaeh iaoz« rJioaouo^ 
«•€ tliivii^^ t9>io tx^etsioat of naloa l^ iru* throu^^ th« foiia^os* 
Aljioot oo»,'>i«}td s to r l l i t r «^^ th9 xtanuit iiliea tdtis H o^ aetiog 
pAirs v^po t]*<&fitell« 
Hlotelo^caX Ohmi^ oo l a the livor of tvatatad x«t« wom 
••llit l«r ittxepihjt mUmwttm^^ f«^ aietortloa of the laitpo of 
aneti^ mA liSM&mA ^toM® laetoxf l^o »»dUiiift wXtmt hmjm ftt 
«|S l ira post t««i%i«i t f r f t s r wlAiis H i * ti^iw© #^0ii©d 3?©eov©s^ # 
afCc5Ct pi^iu u^ f? ftt 42 h » faster vMc^ t^oi© i»cs c taai'^i^y to 
f^ ff4 t^#«» *^0 l0*9st e^aeaatH t^liHs© of Wf m*l W i®rc3 ^gw^ 
ct 14 hVB pent tK^^Ji'jatt "^o ^^fM& eetit'lt'a' of* ^S* vao imt 
51i© ffleeiia^a® ©f fi©tt<» of m^lftto mf i ^ ta l l ^ j f el^sft®*' 
fomiibla emm of eUxowsoeal i^ b@sT@tic»iui lias ^mmn ss^ ffMiteA* 
ixpifumtloiis Sl»r t!i9 wpvttmm mhmms^ ehmm^^ iM th® r9pmi^m^» 
tlm, p&tdatlBl 9mA At tlio etUtaftr lev0i !i8V0 M&a pit fos%«y<' 
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Z as &tm03^ iiid«1»t«# to !»• IHHKI ]f# Atfnmlf t4M %•» 
"UmA of tlw l^iiy|atiit»iliy ^ffwmiMim wmmmxff iK^mltofr 
AjMttil {SUA lfr»« HifBal« lot«gtti for 19Mir fttai^  a»d firiLoaliXj 
oooyomttoii* X 93km OXPVMMI I^ * ^WHOI ^ Sr* IftAMci Adhwi&» 
Hnt^ iPNNami liMKiftSa ontf £»• Aaii aiat%«r|«o for Hioir liolib 
Ztt Iho Iftotf t«t ao% ^i« looott S on «&•• smtofka to 
^r «4,fo • tiUit* fwr liov oooyoftttivo oUoooo oi^ooigUjr 
iKonam til* nvittiBff of Ifito 4&«tovtoti«a« 
JMWLJQLJBMHUUI 
y^ ]b a^ I n , 
a&t« ftlHao swift 0VT « {»txl«a ^f 96 lioitm* 
% Jm^ tl^mOMS tins xHNliiia idM imA ipe^ iip via* 
s«3.o al&lzio aits* 
I * DBtft #)ftwiiii tittt trmg^mmgr ftt oltxMoaMMiX <. / 
apiiolftto tnwitotf i^a eantsvl mam ttlbiao 
s«ls St vMClOBs Sattzmils of ttim* 
^ ^ 
^ ^ 
4* Betfi olioidsii; tli« Dffoot of f!|^&fito on HiO L| g 
roi^?oiuotivo potm^ot. of olMao s%to« 
$• Siito Oamim 1^0 l^offioo of eoUtasr «lxopf^ 5^ I 
tAdneoA ixk tht hopo^o ootlo of mdo oltdno 
6* Until litioiftec Hio offoot of ftfltotato on tlio /T o 
mtotlo S»aox of 3iopatio oolio lA suao OIMBO ^ -^  
StttO* 
7* l i ^ iHmvUm tiM of i iot of oflioioto on tho r /r 
I i |p9 ooaitom of itvov in M I O oiblao roto* ^ 
8« DiKtO tllOtrftlS tlMI OffOOt of OlllOlotO Oft HlO /T ^ 
IVib# Oifttoiit in« v e votto i l l Hi* i ivM* of ^ ^ 
•OlA OlMSi TCltO* 
9« Slito aiiOKiaf tlio offoot of oplioioto oft tlio r? o, 
t t t o l 9S0tn» oofttiHt i a tlio Xivoir of maUm ' ^ 
fh* livtr • t mm3m 93L\Kljm wtft* 
5» l^liel«otl<to«« in iSm ttvvr of aiil« 9X^im 
19» Bstft alievSag the «£f«<it »t mj^lm^ wi HM a o 
cad 5««iiiia«0'ltdfyi« in ^ e litr©r ef aiil« 
14* 
\\J 
I* twmmt tBtttl «itf«w«MMii m%tmmti»m la HM ^ ^ 
IKMM BMnrnw o*U« •£ MIWIS^ txM^«i and Z 7 
of tt»» aft«r t!io %>9f»^Mat* 
«.• €i!xeiiKti< lif<«[^ l a tim cfis'tol, snuriea of a S / 
9* dhioantii fi^ reiac l a t9ie itf.4Ale rmioa of a 3 3 
4* OhfOBRtld bjioak in ttm oi^aio region of A 3 fT 
$« Oizoaii^d brmiie in tlio aiotitl zvglon of a 3 ^ 
IScul^^ «> AAA ImlOnOOOBW* 
6« Oliivao^i l>»Mdc i l l iSm iSi«>ttfl xvgioii of « ?) ^ 
IPRmp «* AV OIUtlMBimMi* 
t* OfllMWoMi lis«^ in Hit Hldtfio logioa of o ^ ' 
» IT 4ilMW>00—» 
e« A M^ojliaot 9%«to fiiNi lioao aonov ooUo , ^ 
gNtniiig m itiiiwMinai id'tti WMMHud ntiTymtlftii- ^ -* 
10, K l « i ^ l A i i i «t>«piiElla oolSo ftPMi oiliilo«« ^ < -
* l^WW ^I^F^WIOP I B I ^ ^ ^ ^ ^ ^ B "VflPRPWw 1 ^ ^ V 4 i M B H V 9 
9« f^ pHNMM9 WNMPMNI aMll# O^ ilMUMI m%0» 
!£• iHM • • oiovt %«l at a HiihMr aiiRiflaotioa* "^^r 
IS* Tli« oeaeftiitXAtioa of 907 maA 9f in 1^9 Xfwv 
• v ! 
mal9 atLWam nrt»« 
i»0i«l in in* U Y W 0f aiiwlfittt tx««t«i mtiB 
IS* fli« MJ^f ooB^Hit ta «!• 11T^ 9? of i^lioXiit* 4 7 
16* fli« B^^P oostant In tlia H Y « P of iq l^iolft'to ^ / 
ti««toa mA vmtnX aalo allilBo 3mto at 
Taviena iatartaio of t in** 
17* f)i« totaH pzotoSa eoataiat in Hio livar of >n ^ 
imlsolato tftoatod ect^  ooatxoai indto aiMito imta 
fit vartoua intonralB of tiJM, 
^ 1 
19* tha ooaoontiatioii of Jiiki&tao ylioafliataaa la S Z 
mm Ittfov of afiiolato tfoafo« CAA oeat«ol 
M&o aHixio irnta. 
^ V 
jTl* loooiffti mUwMr pf 9&f m€0»f iA^m Ufw c o 
of •cNita'lia tf«aio< aa« oo&tsol aoio aHiiiao 
i«la* 
i t * tooitflo mmm,^ of AUaliao yiioiiliataao l» Q I 
w liVM^ of ailMl^lo tofoato* « i i oowtiot aalo ~ ' 
VI 
f^» Bfm^tU attlrttjr «f 9*«a«et«9tiaMHi la lli# go 
^4* f«>(B«ii^iii!}Si>iti0A o t doff apt» AUMUIM titmwm ^ ^  
IMNHA aft*? tlM «9t3ti««%tMi t f aMPtiOpa i M Cl»i« < ai^rtOASottl^) 
MX^Hmm^ wfv^mtiim ^jAwlty &t Mwitidrd m» \mm •!>••«••« ^tertoc 
10m mxt SJltUe 9taili«il« %•• ^Xm%t oa i t Ity 1^ « aMexllqr «f 
JsvMtl^Kloss* flt« iiyeliMiloa 9f jUtsujm tiniitt^ motf its 
lOlqric^^^ i««ttt« 1«« t» ^ e iriiastfttli»i tiMfl • •« • of 1h«tt ecmlA 
^ tvlAi Stt ftio t f t t a m t * f ftgn—y» Qittr ftiie«#«ft M I p a i l * * 
tl<v» ltoii#««tl« «€0iil» l«<f l» ttumt ^ nftr« ««litU«£ otndtM* 
«t»» iPfMMHty H M tiMi<piiit<tit iPtoiilLt 9f ftiftiilo iiQA»mtlon 
of o i l i f itt. Wm^mm tiMd t i t l i i i i i II«IPO«I^» t i o t m wi Hio 
#wMil 4(hMii1Mrtfftiil M||u|dL(ijMM|itelttBll dhl iWi ttui •Mfl ^ 11 allBJIt • iyuibHia|| 
oiiMilomt Hfv aai mii oio «0¥ boiac i iv i lo i oo^mOf • • 
2 
•mill wm0%%Bmm mm y«fi«t«i to «» lOXytotiigic A^^XIO or oei<o 
proQi««yr ^lotof loia lOic^otiiig mim^* 
iilie3dlpti»f i^o^i^ «ro aotnlfto ll9V tlioir dologroA offoot 
oeoi^fBiioi ^ «^  ooicetiiro notloa ftspiimt ooso ptotifoonitlaf 
tlowtoOf liaoaetopoiotlo o^t« of %%» hemm amrxov «BtS la^ eipljiold 
tiomoot Hit latootlatt snotoot «mm o«Uot oiNfyoo mA 
immmm (Hojroft J^ r«t I9i4>« fkm atytcod afitoooi^tiMlilir i^ f •e** 
•ii^iyiMito oiillo ^ ii»iMty«ilii3r aot i^otoi to Hiolv witomo 
flMi 'ipiitiiOiilnflf iwioooo of oiitMol^ oiiiMr IA liko 
•outfit # i —•filti lte MotMoow HMMr of tiMi ittawm^ t^' I M i 
ijMdllliiOMI.'OV tMMMBv #f MMMNf 04* OINI MMftONiiMMI Of OMPKlaOO** 
iHKtto •iapo«i«o« mm toMptwH iNAMic to ttio «wi» Oittoi 
Hinrt h^m lwt«ttl«it#A on m mum mA^ imiaff mm pMit wtm^ 
wmam i'Bmmm mA MTis9m»$ 19^)* liiiiJte«tiiii«tiilirt SAie>im«tio» 
•i^« ititf«»t« on th* smwuSk 9Wgmm of t ^ %o4r i« otlM laslclttc* 
la tho fmi i&at(»mmi %ihw mmh la£»xsfttIoa tm i(iriiili^l« i t 1« 
•iilitr i)a«f«i9«0 th« eon^poiiai IHMI ^ •«ti UMA ia ^ » t««fita«t of « 
ehvoalii ^SMwe er %«e«e»tt i t h^ h^m stu^t^ in dir«ot 
y«l«tiim to i t s pesaiM* uft* iw ft «»iMO«t«riifi»t £»» immmtB 
mckA $mmi^& «•!{#• !!i«t«|>R astd f!i«t> r^ia«thiia« •ul.feiiiits r«i^ «^Oi» 
tiirelar CY^M #r» 1964)* Ailqne^iiig egflnts hmm§ h»yM/f«t$ t>o«i 
fftaita to pm^mm mmi^' mmmtai ^^woftm iiic« fiiitfig«a«&i»» toisito« 
if«&«»i«» i^wei]i«»ie«a«»it# isis mmm^ »%fi7iii«iti<m mfpv&ttiltf 
of sM «^ii Cl^rw i^^ «t tt^>« Ket «i].i eummmAm hmm 93L% ^mtm 
T^mp^wtlm ibT mg^ eiia wpm^^n* mtm^mt& htm hmm d«MHMi» 
tveteA n»«t eftia in iii»Mt»t ^^ aofwriiif «te»» nl^ioiii^ i t hm 
1i««i iiitee«fl itt uMiisfa* iiia» CH^ ar** ^ i^ »t 19<4)« f«c»t»««i««i« 
hM li««i i^ wlhMod Iqr «ll|i,«titt« «i^«il« III liivis tnM mmma^m 
iflafWB #r«« 19<ll) iiiii# ft iow ipRB^ ft of ftftMiaftaomift witioa litft 
%««a •iwiVffti i» mtj^mwimmiktai, ftiOMift «••«« i«i^ Oivtiiia 
«lntitMtlwit#» swift Mitiimi]^ ftftftttyvtBft «iJkyt«tt»t ftiftntft 
iMtrft %••& fi|i»ftft< tft bft fttMftc e«««iAft««ui Cifift«iMiigftr« t96i)* 
A» Arftftd^ r pftiAtfttf i « t t tbft ftUqrifttiAd ftg«itft w o t f»tt*<»^y 
«• •« • • Iftftftftt ftlMftftfttftHlftiilft tiMl ftii^ taamv tei«ft aam 
•Htvtiftftftft t n i tkft lttlt»iMftti«« yftgftgllJMr tftjtift «<liiitft o f iftv 
4»9%& of 1ii««t «oapo«n^ im • f t i n Zmmm* OMI ^ l it* 4&««ltt#». 
id^ghliiff f«mtiiy«ii of «sivili&as« is Ifholr lt i#i yoM^-vitjr vttli • 
ir«ritfljr of ooflpomtfo {»tflt««t&ir nitii tleoo ooatoiftias on ao^vo 
l^tf»i««ii« flio i»iolO€ioil, oetii^lar lAd l9io vooo^ifitr of 
ftftiritfliioo irotT oonoi^ovulit^ v i ^ tlio aie^ov oad pxoporlioe 
of t^o H»^ flet>i«tltooiito CBosleoiroe tmA »oeio# f f 0 ) « Asixiftlaoo 
torn fitli^o^iyf «aoBt« oontoiiiiiig aitftoifOA maA «vo liotcreejwiio 
trifH II Hivoo-^ oealiirodl r!a^* fho liioi?o«ooft » • • of «%o«l|.o aolo 
too%ii<|iio for n^o omiiootlsa of homfiaL laoooto gi'voo I^B^H^ 
tsQOo to Uto 9ttiM^ of tito %4^ « znoio v^tmtm of Ifttooo o^ipovate 
lioomoo of t%o iiooslMo poltuMoA !ii»faNfai oftRooiiitoi %d^ ouoli 
«ioo« 
A tmitmv of diff«i«nt Iclii4hi of imamxm la ^Riloiio 
^•ttioo laottt^int mm, mm ouoeoftiblo to po3,l.ifttivo tarootiMttt 
w i ^ oolootoA ^ikytottiMr oftoat^ flio o3Lliylft^a« otoolMi «••€ 
to onooor i^«@oth«raty iAo:i«Ao »itio«iR Motot^f olOovoi^taioia* 
oyoloi^OflioKl^^ thlotiyo* SoooifaA* J^^^^oto ote* (Ooliooi aiMI 
nivoohlNifSff 196tl 3^ nt f t t t971f OohOft» 191^1 H ^ t l M U IMfeoiA# 
J(l^|,oto io m ayKiH^lao owi^ooaiit i^« i i t i&U t«tt4f4« 
^ri«MifiiPlplio^plionne,oofttttlBiac < MitldlAo <fo«fo» 9io 
iUlvlbiiMoii ooA fftto of « ^ l « l o iMwo not %04ft lM»«iti«tt«i 
«si t i i i iM rtifttwfiitfrta (tit»Mi3rt 19ii>» ^ t B I ^ f«r ate i t 
Md« l iPMitf l f^ i if l«mla«i W iajceliiiii %«• bMn tvm^ %i ^ 
0*404 wmsltty CCHiMK «aA BtfUwvMi 19i4>« A|l»»lJi^ mm tmeU 
te I M B M ii%««Uit3r Itt «ei»if i«ift f l i «» (Chwab^ilAtA* I9^£!>t 
l^ liftinirw tp^f^'^ifffi ^^ -^  cnMPvi** i9ii)t ff^ftifitfmia mffil ^^^ 
$hptt««i)(emMHii» 1969)1 \mmm fiSmi (i^Biv^fMt 1§6t)t 
ift<Nii iMiffTTitl ^^ -^  CUnuit St Ai^t i9H)t imrTtftilai iiBifli1n~ 
i^«wHi (w«iia «t «i«t i9i4)t jdBdyi j i U l l i a CJ^ ft^ AMB laia 
lt<teoiid« 19i9>t ItttilX&iaftll.Cl^) Caiiaii aiiAmi«a9t 19<($)t 
caa^M^a t l l f f | i l t CMlt^iiifflt) (£«lmHr ct «!,• t 19<^) flfwrtl^ft 
liTTtllUa CM«»ti»«) C^ h^AftwlOlCt f9 i4) l rTli i i l Mil li ftlPtrfIfffi 
(lifftwiwi) CMir^ii m& yi&itmm^9 19i4)l »* iAi i f f 4»«ii«««f 
i«i«iA (LaAdi I 9 i i ) i yff.ytfai^f ^mmjt iVi C€oUt«i' i i ^ l^ wmgrt 
I 9 l f ) aai I lMia i lAl la i l flMMMii^ inmmthmmg moA Xiiiiidbat 
19f€)* At HI® t l m ^f 0fipo«i«i»tt )I»IMMI f ly flABi hiciNi ft &•« 
mmMm^an^im ftf ISA m i &SR* tA Hi* ao» irtaiii« •«{» #f teiw* 
fll.«« ^Mi t« i MiiAi 9sfimlm^% Hi* i j m n ^ t i * #f M A ani £3Pii i i i 
Hat 8i0»y ( H i M i M aai Fainter* 1944) • SMiiatMoa ^ «|ii»|«tt 
IMM IM4II itf«|«pt« *~ iiJMI iJiTBtt ^^ "^  CtaMHri •% g|*» I9i4}* 
liMi iw l i t S l ^ ^ i l ^ lft#«iKtM • M^lMir 4 i i» i t # f • i&«i* l t f i% 
f«wUit«it IMPVM iWtmm^ 19it)* Xt liMi iMwi siMHPNHwt lAwl 
G 
i^fwlntt (famttft 19^)* 9li« stoxiUcft^lMi •fftot of m^lm^ 
mm \m •ti9ilfi«a»tl3r i'«ltoe«A ^ ^vctrofitaaat of 8B<Kii^ t» CA» 
ftltiolAto (fitxii«rt t9i8)* A«iiSiil«trRt&ea of 0*104 mSL&m mlm 
of ftfiielftto to tho fiOttHtom eeta lootwoiK omtood doo7«fi»« In 
Hio gilEidlliio 9lio«9ii«tiuMi ootivitar of Ifeo noaaio in h^^ miloo 
•ad foaeloo CMfaABMi* t9^>f 
f!i« o3«l i«Dk0 • f mptioiftto to twto 10 98 msfisifi h9^ 
voii^t (SoSAoo cma £isaiio«i0it 19€4} or aomi «fe«t hXgtmt 
(Motitfi of iit*f 19^>* 9i99p hmm hvm fyimd to ^ wxo 
oonoittvo Ulan roto to oilieloto* A <biljr ^aii«t of 1*0 mg/X^ 
doar oiHiooi tuo aooHi of eoo oat of ovoigr tiio tliot »«ooi<foi 
l9iio iioo «Ml lii#ior Aooogoo itfovo onifoiaiiair fotol (livtMior 
oiUI t&mm Ifi9)« A oiNM of tovotoiOMoio hoo i»ofli ottyiiwioi 
to i^lwliito la MiOip <Iiiwniyt I9l9%>)* M. BimgLtt ^m of 
m»liolJito (0«9 «i/106 awi iNi^ vtl#it) wm t^tmA to sfftiot tlio 
iwoio&o ooiii mM vn^tola oontoat la ifeo ws^mm of aoio (avtao 
i«to ( « i t i l «(K iMlMait 19fi)« AftwUto ««o aloo i m i i t» 
h$9§m9 (Ilaooia* ot a i * * 19*9)t la tlM oiaatio itooeioiaoo of 
7 
Si»»t «f fh« stadiM nitli «|li6ittt« hKpm so liar iNNtti 
rttpovt v^xd^m ^ e teade «ffoot« ot m «i»gl^ ^m of ftitiolet^ 
on ^him x«t8 tifts t^ 0e& fsMl^tod axe^pt tl i i oa« ^ % t t i «ad 
A#uiRi C191B)* ^ « pmmaait stis6lMi litre »iUyNrtek«ti t» < i^t«»» 
!d3»« tlitt •ffoet of m i^iiglo lte«o of i^iholato im tho %oii« 
i»ixmv dhusoeiioeiHi* rtfix^itiotlTO potos:tlgi« mid livor of SMeao 
elMiae i«t»* A oSaislo iom mm thowtm hmamm Hio mei&&% of 
«h@ fakyteitlx .^.l agoeit to illicit m aoxwdt l&aivl^ ifiJL m^ a0t 
mm^^ W iKoei€«at at on* tiao to iMOifftoi to uo not ^017 
ifiTS** tt« ian^stiiSRtioii fioo tioon oactonaoa to tho otudj of 
e^te^motlo tmM nono Moi^«l«oi offooto of th» «!)oeioetoilimt« 
fh9 orlocittolio woUt Inogiiidoo tho offoet of ftiiheloto on t l ^ 
h&M « mammm f/timmmmm muM tho vt|^ fo4taotiiro fOtOBtiiO,* 
Bioiiiiii4«il mtmym hmm IMMB iMt4o to aotomiiAo tlio offoot of 
mm Ohoatotl of WA9 BSAt te^a ffotoSii MMitont ooA oft tho 
illtttftalo tamndo t«Mft—t»ii00f ASJIOUAO i^&tl^'Umt $*«4N«|oo» 
ttifiooo* in tiM liTOY of tHo tvootoi fnlmoto* HMNM otutfioo 
hgto iKMn W8i(ii>tifcw lA no ifiiiJPl to t$MM ovt Hio offoot of 
tbo lAMi^ ool «t tlM lovoil of toawaloomioo «dth tl^ o hoyo 
th«t tlio voouito iioAl.4 itamt mm mm U i^ t aot oiOy 
8 
m ISm ^Hfrnr • f tK« oHfttftMa W% trill wnm ^vtnt ««t «lt« 
9««ftlH« HittttrA* 0f « l«iiK HM «f Mii^ 4^ ra««* 
9 
n o i r SM^im ttMt attic i&Mmi x«t»i tmm our «4A 
I.«!b9v»teiyi»lir«d atofltEf !»•»• used I A Hie prmva^ as^4ki* Hfttnirt 
fwiiawi %r«r« iiMid ^aijr ft»v tiMi %aNMitfiiiir mpmeiamtm* «li« »&%• 
f«r tnift mM^^wximmt 10 f^pXi«ftt«a w«rt atiit mod Hi« dfttn M M 
• M i«lllMA lA t«i«» fiwiitit&Mi SMI lli# th iwt f • ! mmtmS. of 
^ « l«it»«« ipf Hit* tavtttUMllitm VM t» f l A i i « t l^t «Cf«*t» 
• f ft WMii «lMI«ilQr ©f l9lMi«*«l M i l l M i ^ i M i M t Hi* li*4r 
10 
wmimvM «si« «i# «f 4o«i^« 4i«tUi«A mtme only la Hi* mm% 
mqr* 3N>^  Hit ooatiwttt ma>& ^ t t««fiit«i «»%• vtr* 0ftexifi«#6 
et 30 ots^t 6 fam^ lie !«Nit ii:4 bs«t 48 fmit 7S£ %v» sni 9^ hm 
t%« teettt tNMf* iii|«ttt«« (ip) vith 0*« «l of 0«0$1^  •otttUiMl of 
^iLeMolAo Ca9ttti&«!U. lcdL«f} «Ko«pt la mmm of 1^ 0 flv»% ifoap 
i3f^ fs%«« dGtffittoiO ^^fo ao Oel.c»!leliio %mm gtrmm SOQO loag 
^ao«f s«{i«rill7 tho f«i»r# MO €lleooot«a oat «ai vf>ji fI«i^o<l 
%dth «ieim C51®0 0#6t§ M fotaoidua IMoit^o iKGl} CIO fall)» 
fHo vmmtnm 4Hat onai^iaoioa wmi laoaiifttod ior ^ iit»* ftt 91f^ C;» 
f t into tli9«t ooatrlflt^oA ist 750 wm ^* f »%»• tn€ tlio onpoxh* 
mttMit ««ui diaiMHoi* %h« 9«ll«i| of oollo %m» mapmimi ia 
fO oil of fimtftvo ((MUoi Aootio Aol^ K l^o i^iBott It 5) miA Hio 
om^taoloft Mto t9i% la tlio vofvt«ov«lo» «l 10*6 fov lid ato* 
fho ooiptaolaa mm Hioa oi«lnrttato4 at 790 vps fi^ r $ «ia» oai 
#to oi9«MitMt «ao AiaoavMt* flio pailat vm agola ooogoBia<l 
la tho flMtivo C9 al) ao< vao loft la tbo rwivitmm^^ foy 
oao liootw flia oaoiH>Miioa uao aov oo£tttifii«oi at 1100 tpa Mr 
$ «la» oai Hio oayaaMitaat MM 4itooavioA« ^ o yollat was 
now oaapai<o< la OBoa#i aagaat of ftaativo oo ao to otvo a 
mlVKf OM o^ffNaaOi 
J L 
fl^ MHi 4i«yf«]Ni ea yMMilCMwi sSkmrn mXX%m wm/k f l i t i i i i M I I # M 
«•»• •<l«i»t6 Sa ipl»i^««« lNi£f«i«i 9i«MNi • t i ^ t ^8 6*d» fli« 
^otdntiiii of tt«at«a eiiiaiaLa* l^r thl« |iiir^»i tlix«« •«%• 
I* fSMitefl ma^m wmm wmt^ \Ath aesmil tmmXtmm 
1 ^ •ff«0% of ft|iioa.«to on Kbt y«p3Ri«iiotiT« yotoatiol 
ti«tiht • € ^M «Cfliift«il (b) M t l o r •&•«« <•) l lM i iiflr* of 
maewtyrm of Hio offiq^ii»i0 C# i^foxont aovftiol»«lool. «liioi»i» 
MOlittoo* 
faglMkl Mioio ifovo Hiot i t i ioUy oo oo to f l a i in t 
laio flMrt Aifr of fffipiiiioy la foaoIooB WA* i«to wovo twato i 
froa 'llio oogoo i t i « o f t ^ ilio Slttor woo boia* 
12 
'« Wtiittlmrffff?! i H i t M * ^BM •ttitet of aplwlfttt «% H M 
£• f!it tix6A timmm \m» t^imi muil^ eA mti i «X«iir of 
fiorio oeiAf paoe^ thmn^ gfoioA oorifMi of JSHlyrt Aloohoif 
6io«i«d In ^ e l m€i mm «n^oitA In mix* 
3* Soetiiiio 9 slestm 1tti«k« wovo eiitt otiroteltoi m^ 
•tftinod ^ the stfiadMrd 9»>oo4itzo« aeoin t MMI naod ao o;rto» 
ia.aiaie otaiii end ^wmm^x^iA oo tho nueloosp otoiii* 
4* 1R!io ^i.ao« woxo ^fln otuAiotf oater ^ o aioxotoo]^ 
«ia wove otoroA fb f i * 
(o) Coltusior Ktfoi^f (to) mtotio IttdMCt ftnA (o) ili«p« 
«»A oito of Hio imoloKo* 
llMi •Clltii iPiM fhyligwoftiot OR e m toloo *Bi«i(ft&« 
BootoMli idofootifo ftttt i Mith ontoao^e Flioloaioioimtiy 
BvUfMB^ mtam w»mt « i ^ oo»ti«ot oopr «ii«# 
A31 Hi* -I'm—ito «ai ibOMioolo WOKO otototaoi ISmm 
lh%% iMtyl i l i i t AI«ilMA vl^ toii MM ob^ilaoi fwm iMjil, 
IT) 
4* JiflitiNllffil ffimwffW fliM# vm* <MVti«i ott^  la ••€•» 
$• vlady liM #iaiig««t I f mart ia Him %UtihmAmil oM^aattlMi t f 
liir«r Sa p^li«3L«t« trf«t«6 imt«« for tlild ymiyoMt >ii«l«l« 
m^Him aad total JTrntaia «aat«iit« «»aaaisliatlaa aoA aatliritr 
of 0ittt8art« C^ Kidtoaeatata fgmxmmlMm» (90ft S*C« 4t*6«1«1)» 
mMtmmt9 Tyiwreta fmoMaliieaa CSI^ » S«0* £«S»1*Dt Mludlna 
ittottpluKtMa CATf 3*c« %1*9*1) mt $*saaiaotl«aaa C&*«»ll^ ff 
Miii»Ft W(Mf mA tatidL pxatotn vara axtt«a%o6 mM 
a«tiaat«a ea follaifa (ivat^tiAooii at ait 19i£i Caviar at adt 
1« Hata \«ara MUaa %ar daotp&tetloa at tha ta«^vai 
latanrai sftar Hia tajaotlaa af ii9lia1.«t« mA Hia liaar «aa 
vaaavaA twstiiati&y* 
i.'« 9 ^ livar waa t^attatf digr on a fUtar yoipt^ «aa 
^m aatnliatf aai tHa nalght yoeayAai* 
5t A j ^ (v/f) f»aoiiaMita «iaa pm^wrai la &aa aaitf 
4aol4a AlattaiaA aat«f la a pra^-iMUad alt «la»a tiagaa 
li»aii«Kla«r fltta4 idlfii aotav 4«iir«i ttflaa faotia* 
4* 10 ai af taaHw&d 90# fwi^ifmm^^m aaiA («eA« 
BSR mt&iA mm wM&i to Hia lioaNNKata ia a aontvifaii tMlia 
14 
•Hi wm mm^eiiim^ «t 0000 x « HMT iO «!•» in • BMML ll»ii& 
f * fli« t«U«l nM «•« «iati»i* i Sft to ad ttf i««»«i^d 
10^ fC^ mA isim tvuhm vmm pat la m l^^th Hoy 19 »%•• 
fhir vtv« l^ oo e»£ii»lf^ lE«« «t 9000 X s f0y 80 «^« iM3d m« 
•AA C!aoi«f«ini ( H D t »tsi«r m€ msammt {%*%)$ wismmt i^ si 
?• ffi« p^l«l ol}t»ta«& tit%w «^« liMit iMi^itas %«• 
9impm€^ ta 5*0 an of 0«9V £Oir (fotiMi«ien ?l^ a»aef>6«i iiSi!) 
m0 MM Saeitii«st«d at 97^0 £»r 9 Heaxv* oa* ol «f 0#^ MOl 
a«l«i« ttia tttb«« i#«ra aow «iiilvif^t|lt^ at lOt000 a a f>Mr 
30 «%•» m i liha aufviiiittaeisl I M * Mfvoi fi»y aiiUf MittaaM«n# 
0# tiM 9iiUi«i «•» a»w iiiiap«a4ai la 9 lA af 9^ f ^ 
ia i fii i MMii wum |ttt la a tO*0 wmtwe h§m tm 10 «!•» 
fli«gr iNHNi Hi i i •MS.ai «aa«r imp iwltar iia« ••itvtAMMi at 
lOfOOO X i iwr 10 ata §m& tfe* •tif«ia«t«at wta tara^ §9W 
Wi^w i t t tMiHi i , 
f t ttia f l a i t 9fa»i9it*t« MMI AiMt&vai la i ift •€ o»4V 
8i0K taf tlMi fidLVMi wMi aii^ tj vpts 10 wBL wliii dlatiHliaA watsfw 
i^^jwla T^ ^^ awF TPil^ Blr ^F'W Ww j^w-^ w awiPW^^^ ^WKKTI^^^ ^ ^ ^ ^ W ^ W ^ W ^ ^ T ^ ^ » ^P^I^W ^^^a^a a^^a^waii^ ^wiw^^^^ i^^ ^^p ^^a^ 
taii& fii^iMlAo liwuQTi at i i *# iiif>» 
15 
On* gmm of illph«ici^ ft8iJi« vim ^999XY«d la 130 tsl ttf 
#!• aolittiosi imi le«|>t In « tittttKi lwt1t« priMW te m««« fi»r 
«»eh 0«tli»iti«Ai this voBgiat iMw ^ripfdrad frmih^ 
1* to 0&9 ml of MM. eoEtiPKet* «: nl ef Z^j^iO^aiiiMi 
«lt«3r« OtOf< la 1lfe« 1M* fiMktay Sa l»«a l i # i t yalli •wr«tta# 
16 
nmtinliwi nf imtm\ MmmP &mimt vm w^imimA 
fvra Mini €li«^eiil 0MB9«nar m^ mm vmw& idilliottt l^ tvtber 
jarlfleiitioa* Oam «••« of l^ y«liiol axi^  0»i5 m «f fsviio 
Olitoxia* (AMilflit BUO ««r« diw»3i^ «ft la 100 an «f «w»«i» 
^rAt«6 %iio^dLorie A«ii CAoiia&t BISH)* l!ii« »«Rsri^ mm 
ic^t in ft tiii»i«i Hoti^ft pxior ^ iitt«* 
l« fo 0««. ad ef ^lU taitj-Atttf t»d ^ of ^atiUoA mitar 
if* ftift t@%M ««r« l^ fltt ic^t ta ft IwtiiBc nfttftv Iwtit 
fiov iO tatft f«i6 vftTft '^iii ftootftA ttuMkHT t«|p wvl«r» 
9« flift Satftii^^ ftf gxwftft ftolor %m» rm€ m% 690 nl l i l^ 
tslftTCtt la ft B«nlm«R li»a^ W^ %«etio^!w^ftftit«r la 1*fttt l l g ^ 
4t flM #utt^% ftf WKkmW la tlift ftftm^ft was M(l«ai«%ft« 
%gr l i i * iiili>i«iftf ftqpftMftft (8«iMniftift»» f ^ $ ) t » 
iiliivft 0*019 tft Mk iftfttfty la l««ft U i ^ palli «wr«l%ft* 
(H t^ftlHlfta mm 
17 
pw^^mmi i r ^M»iirsiiff ICK^  m •t o»j^e smfaw (ikm^iiiit BUO 
iKQi ^ aiM tff AiMim CmiAmKmtH <iittaiii8# &ao iA too wn of iovlt* 
BoiMiwxt B* k iBBUi of 8o4%wi fotMialttis f«rtwnit* ( 1 * 
U^vtk) vtm ttaaoitaft i a 100 tfl of 0*1K n»m» 
BMiiSOE^  C* OB« jsd of vms9^ A ifos « ^ « i to ^ sal of 
!POO0|(M1% B I IHMWli Uti Miljf iNlfOSPO 900* 
tlatsft Ohiiaieei C^i^anyt U«S*iu anft mw nooA CM^oztflnir ^ 
t* % 0*0$ « l of piofoin Mctvoott 0*4$ sOL of iNitor noo 
Addod in ft tm% tnlio* 
t« 99 fhio dllatod pxotoitt oooplo* $ « l of Boocoot 0 
«M ft4Ao4 Mii t!ioxott<^jr alxoit li[r i^oictii«» 
5« fMBlir KtoBtoo fiftor «l^ o iilMttioa of Jtoofonfl e« 0«$ 
« | of ^livtoA looconl B nM «<!do4i SUA "^o i^m wovo il^OR 
^rlflivottiilr* 
4 . flio lat i i ioitr of Hoo o»lo» woo vooA «t 900 tut l l i * 
ir> 
fli« M t i v i ^ of i&gmt •aaawt* two aaftaft^noaftiwi^ tiitf 
two |li«ft|flMi(3N^l«M« «•»• i»«i9«6# flMi mKba6^ammi9mm% «•«• 
90fCl^Al9liar^i^« S«*6iE»glltt«»it« JMUMltfMiMifMfiilMlt S«0« E»$«1«1 
ana £irt Cl»»Alinliis« i»Oaoja«t«mt« iUita«tyNa«f«afttiNit s»e* 
imiiwtlflii if, ftiwatMilf noft miyBi nmw HIOIKMIO* 
#ayiianiM»tirtmii ^Otf i t i t i M i f ^ t fit f(l»9 {««Mi A i K l t i l . 
<KBIWBB^Pflp^^^*w^il^^''W ^Wwwi^w^B ^»*fc-IPJHI • » W R F ^WP4» W M » « P ' W ^ ^ ^ ^ w^^W«Wi^^W J^HriyiwifcTWp W N P H P 
tiM»i«i«l« wit HMM tMBsfmnwi t» 9»ijr«^9l«>ii« Mntiri i igt 
15 
UfOOe X i «ey 4$ m^m* m% 4^ C wmA tim w^SMtint HM nmA 
1951) Vt9$m BO>Vllltt SAUrn JUL^IHSla CaijpHI CiMRtiMd §99§mf§ 
l^ *i*A») fl» «tmd j^rd» All 1li« ro^sfiitt HEul i^«Bd«iilii t^ie ^m 
astdd fiKiift tJliPR <l%«iiie«l c^Gsspmy^ l?«s»&« MI pi?9 iitmafirdi»«M 
meoTmm to the n«tliodl ef BlatflMSi isid l^ riiiie«l i 19$7> mi glvoxi 
in m.mm ChteiiDEa Conifsagr f«6!^efil BoUot&ii 90S* 
fo aa« sa of mh»tmt%§ 0*1 sti ef «as^« mnm» mm 
PM96 la t9«t tnhmt moA tlM tBb9« %r«y« isamsL'bmttvi at 51^ C l!»r 
1 hr m ma« «f iC»¥ i»d f«r 50 etc* in ««•# of QStf* itUm 
1^ « ls«iibtttt9ii f oti«^ twMi «v«pf tho r««etloit «»« «t i^«i %ir 
^ « nAAitloti «f l»0 ml of e f>«0«^  oolutloa of U94$^miiAtm» 
ifewytiir^ MMilAo la lir Ma* f^miir olmitoii l«t«r fd «l of 
0*4OV fk0fl mm ftadotf to ^ o titlNMi m^ f nliHttoo lotor Him 
ooloar latoBtitloo novo swoA on m Booimott »»4«(| M^ ^ 8pootio» 
fliotMolov ot iiiO iMLlHatovHio* llto imito of inojnMi ootiittr 
ifiVo oolooloioi t»m m oollliomttioii oiitiro* 
fho vooolto mam oi^vtoooi 00 aUpoofittiiiift Cl»9) tknW 
id m tioooo Coittoooti«HoM) or ipor m ptotola (%ooiflo 
20 
mun^* ai« 8»f mat t mit^rwn viU UlMfwIt 4«»8 M 
v«« tf«t«nliMNl fieoof^ UUig ie Stipft i%«idMai OoeavMy fw^ MlMA 
B«u«tln 104* 
Xat9 ft t««f t»b« 0«$ id of SQLjreSa«i4ft0i«ilim (ail»xiit 
%otf«r* gS 10»$t 0*9 isd of iiitliatcat* < |Mllti»^li«i»l fhoii^tOf 
S^jSESA *104^ aafi r)»1 adl of wtjrao wwfoo vovo «ixoA* 9Mo 
MiHitloii sixt»iro 1 ^ fheii lii«ub«toi l^ir 90 atatoo «t 9t»o 
eftor i^ iefh 1' s^ of 0*0^ SaOlf von aAAot ^ otop Hio »NiO» 
tioii «ii« foir eelor l^oiopumf* ffio iitf^iottar of jriSUow 
oolov Mfto ro«d «t 400 atUtsitxe&o In m Bm^mm M»M. M^ 
fl^ootmi^tMiiftor* l i w to oi l Hio ^itoo 0*0 £ 8^ of oonooo* 
txwioi %iioi^oti« AolA (MuAoBt BiajiMW o44io4 iA4 og«bi 
mio e^l^ WM voftft* Hiio oooflBt 0«B» %«o imlMitiMitoi fMMi 
%h$ ft>«l % ^ktttln ooivoetoA 0«B«» HHo oovnotoi oo^ fiw 
MO ttooi to 4ifl«miiao flM ooiyso oottvitir wAto fioK • 
ooltboniMbMi mw9% »yi»yo4 l^ r «•!»« tlio ooiiiai ita«tlMMi 
of HlttfiiiKiBil (10 aloioaoloi/alU 
(lt0n VIKI% of jUttollin jlmtptiolnot oo'il'vllQp to 'HMHI iMtoMst 
of oott^-lr « t^)Mi i i lU PHn&f la Hio Woiwitioa of % t i w i t o 
10 ISblra 
21 
a8ii« tamwiim ^ S M M ohiKitiii «M i^iii«ia. B<ai«Mtt iTl* 
$l.llpioptiiii99ifit«t « M»«ni^ iMrt MM anlMi td d«t«ESiiiio thtt 
netlirltar of a»a»t^Hieifie n0ii»98^r |» i^flio1ijrftiiQtl«ft«ft tt^ fit 
mwm* mA D«5 tit ef i t « t U i « i nut** %mw nm^A i a titlMMi AOA 
photifSltmt9 mhntmtm mm ^mmi to wiii«h O** «l of mmm$ mwm9 
Aod 0*5 tfl of ^atiUoA y9^9W vofo n^iod daa t#«f tiflkM vos« 
9l«i»«< tA ft 51^6 iwdftv twiHu 
5* BftHift ttm «•%• ifftVft jUMUbfttftA fftv ^ $ lixft ftfttr 
%M«Si l«0 Bt e f 16f^  «eA ifftft «Mm& tft a l l <»i« ^ ^ M I * « i 
im%m mmk9€ *Bi.ifik* o*;i^  « l o f i i | i t ftftWNM noo «i«fti iiftti* 
4« l lw iiixtiixftft iMOft f t t i ^ f f t i fttftf tfliKtaiii »»• 1 f U l m r 
ptpftT ftfti i •& tfaifwtftft of ^ « fUtftifttft nftfft «••« ^ «ttiftp» 
•iftft tint f i f f i w l f t |iiftivfi0f«iift I r ^ 1 * ftftlftftt ftf fttfkft * 
mwbmm i f t ^ * 
$« Dift f M f t t i v ftf SAfti««iii,o 9lift4^i«ft mm fti&ftft&fttfti 
riniM ji oftlilitiM'tlftft ftiowpft* 
o o 2: 
Urn 3ialU«itff tlv« iaofiiiiiiie ^sflioiwis fiontttiit «f 
ftppttxwit a«ii»opoGlfitt liioislioewiioMrtoyttafW i^tlvlty^ 
5* %• oppoymt nooHi-ooljeie i}iho8|d30!»»ioo«%ojEm»«s 
elitiita eosrvoot f**M3) mtknty (ttao eottirlt^* 
ototoia ShlaoiMont ladto of 5**li«olooti^^«o ootlvitir« 
flio vtiulto vme9 oi^ voooot «• iliiaoiMaPo WA^SO m 
tftsono <OHMOtttittttoa) or yov « i p«*otola (oi»«oi£lo oottvilQrl* 
OM tttfainwrai m i t of f*«aMaooti4hMo ootiiPitgr io i»m% mmm% 
of ao1t^% i M A wftil U%Miito 1 a« of laoiWMiio vlioojpliovMii/ 
nr at fV^e «»i iH %U 
2M 
tSamnmUmm i>»««3p«t4 WM 0«4i o«dt 0*f • 1»i* t«it 0*4 iwii §•«' 
iil« 96 hsitft fitpwiUiriay <t«lil« t |« n i l* gives a total 
im^mm^ ^f 9«8aM( m^mmmmaH #M»nE«tlsaui iiati»iillr «oo«u^ 
riii« la 1 ^ OQiitsol mimtOM iftM» • II>« A* «i9«l« !»• vyl^ 
ivni fiM Hi* f«tt»# Hi* itumontKl iKftadi* mm HHNI^I 
wsmmnmm wmmmmi IMUMT i»^» 1 M i » If•4K# if»i9lf i f t i l t 
I M i J^ MPVt 9># 4* t»il«K«iNI in mm ^ M « %• f f i l i t m r 
I P ' ^ B P P T I W P W ^P|P ^ ^ ^ ^ P B H I I ^ ^ P (HBBp^iiWl^^ VMHHHRPKHtllFV w^^W w^F^'Wfc' ^ W l ^ ^ l ^ ^ ^ ^ ^ j ^ WW 
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25 
ffMM IT 
^ittii fMNHMMior of liUniwiiiiiil tSst&wgtMjuoB I A UMI lent 
M t * OVtr R p9XiMi. o f $6 llOttI** 
Cfmasaonil k^mjon^ii&om f^« 
GNi^eol 
0«ll40 
6* iat 
O«04 
©•1t1 
I^MMEIMI 
^#S^ 
$»tl4 
k.4m 
•^w QeoMtfiotioa 
^liiJL O»&<0 nam 
IllKtOi IMMMMI OO IKhO MMMiMI%&Oft 0£ IT«MO MrtWiiUMMI lA 10 
yoi^toiiloo ItM" took ooiioo of ma^mA* 
26 
f t )# unt i l * Hit «wtvi l«f «f tiMi f^mr %fp»B At iKb«riirtl#a» 
WBA «MMMP^ Kl0%ltttf €ll]NMM'lll€ ^Mital iMlim $0fMt$ W999 MMll 
fvttflwr lA aiMAMHr« t ! i * sab-cinnMHirMli tii»fii« l}«iiis %%Hf wmf 
t*0fT9^ wevo mm me tm& wimgime in fm^^Mmtw* fS^mmmwrnmrn 
• l i i ^« f^fi»«eUt hmtk Cfi^l«« X H IX« Fi#ii«» S«9K Hi* 
if«if* a i t iMitHmily l^iitiilittt«« Cliia« • H I ) * Mb** H I M 
ift ^M «Uitti 9*ftltft «»« MMty MM ti l l f l l l SA « • Wgm,9 
vtglift fft iMPM « «»« 9)« Xi mmmmmmm %€ g««wp HX i t 
MM |R«l tbt »«*«t9« C i l i i v t i 4 mA D l i l i i l* ta tb»tt #f 
t t d t n <fti#MNi 19 M i i iM t M s t i » t M M i i i t ingiwi 
St %m iBttnwtl i i f t t » » ^ tlMt m,% t f « l e n t anidNHr 
2 r•^ 
f^m^ try 
®**^^* fff^dwi SBBS?" ^•*** ' * * ^ 
I • f#0 5*t5 4*15 
I I I • 0*t5 0«4iS 1.0 
IT • 0 * 0 0»50 0#t$ 
t H A • j^e 4«90 i*l0 
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6 12 24 A8 72 96 
TIME INTERVAL AFTER TREATMENT (in hrs.) 
30 
# 
¥ :ii 
s 
32 
% C!»Toap«tl<S h-mmi l a the isA&m.® rmttm of a ninmp • I 
th€i dl0tr)l portion* C !^i^ i9oaott»ft yAV\ waaqgitkl C^ ZQNP 
m t l t e ore alee prMNUxt* 
^ * i 
o 0J 
34 
(ind fTAffsiaiite of vmeao^iax oxl#lii 6r« also pT^o&at^ 
On tSt© «3ctr*i3© liift 1» a c^ TOaoaoa® of i^ foop • I 
with oturomitid br»f^ la th© sddtfle rosloa* 
^ 
3b 
^5, ChiWfimtld W&fk l a the aiatidl r«ijleii of n jroap 
^ 
'4« h •* 
Cl^  
o 
^ ^ ^ € 
3o 
i* Cihxoafktid hvitit in the «ii!l^# voisioia of e gxoxn^ • 
IT ehxonoiiomo* A xlwi i^iroeiost^e la also preoant 
on the extreme leCt* 
3lJ 
% 
4II 
?• Cfiroawjtlci laroek: la tM tilstal ration of ft gxo^ 
TV ehmmoasm* 
4x 
4: o 
0* h ehstixmmm^ vdth naw^ai ela»iHt%l<Ui» 
43 
i 
I * 
1 I 
44 
9* Metfti^ lifkse pint® hming ^ ehx^ !>aM»aoa« yith vtMkMguil 
«^hromnti&B (attorn) § ehxoinoaoae with a flub»eh»eni^ 
t i d tHTOfik (top) aad «eu>th@r <!hxtHsioftoei« with ^|> In 
01*0 of t*Hi ©hrosatlds ( r i# i t )« 
4( o 
4G 
la H M diioaftwNMMi #f gmmm ti§ Y «&• VX» Xt MOT ^ wmtitiMi 
iMNHMi i^ f ^pemi^ III m6 Xf ves« «lff«r»a%iftt9i« 
JUL1lMtt# 111 wm^ iMaiUm»Mm th» iiiidtiii Smmtmt «f Hi* 
«li]pMiitl4 wm IjrHMr ^#9» to i t s laee* 0f oxlicittt 1 ^ A** 
l^lftMnnt t«i« aot «»i«nntt • mm 9f tlit pl«t«» «oat«|jMd m 
«t«^« ii« da« tft « ^ ijMM »f ^wokm p»irl« Bftviif»v« la a» mm 
m tShmm^A mm ^sx^kmk nt mm tbm ^e ptMM* I# mMae 
tlfmm»mm& m imiStams^A.^ ixvMtleii WBTQ el»«(nnr«i la «93r of 
Hfm I7t9^ mottilifittd i^ci^ii ntui^^ at dlff#f<i^ latuxvuXs 
Ajptsr ^ 0 t]p9ii1 i^iint« 
flw i!iffQ«aat tyi^^ ef elun»&o«ais8l. atMiftmtieatt ia4tt««i 
(it Hftmemt latoimltt «ft«v 13i9 tciMtaittt lAth ailiolji^f 
ifioni fMWtitiittiriiir atam^ii CfMiit « t)# At 9(1 alMitwi 
dft^r H M la^«etl«a« «at «f «£iOO MfBtai^ bAM j ^ t i s MMMTM^A 
ia 10 t«9li««t«« Oti^ %wii iitvsaatii i^ wiAEai II«4|K li«i t i ^ 
«%if«aatli t i ju i i t %0^ ili»iM4 ffftiw nad o«4# luiA Ma«ttl«tl«a« 
A •iaUiOP yattoia mm A^MiiirAi at •tlmr latttvi la ullii H M 
aKtaytltfa af a Ittam aftwp tb# i^ raalMKit iiliita ttit I^ M^ pMRMir 
tluM tito fiMKpaMQr aC liiaiaKlMi iKnalttt f4*8|t)«» fli* IMMH 
i^r9 vim a fmA94 Hhmm in Hie t i t ter «!•• at « iHwilt of 
• •SmSltt 4»iit «f «i9u»lft^ %ikm tmm^^lt m^w mam IOVIMNNI 
vil^. aosstii^  QoatiKit f«8^«9 (Sift^ to * XV). % • t l l i MV^M 
iHHPi vmev^A* fh0 sm^^ o&w t$om i««f« A^^PAXWI^ IMIX@WA 
wMi ft «it4ii«ttoa ^1h la Hit auslNnr imA w d ^ t of tlio fvef^ ogr 
i!«0« 1 ^ %nM%«i mAmt^m* fli* Uttnr ii4s« «mm Hoim t» 
4«<i J l»9s m mmUfo^ f*4 ;t ^ # $»w tii« «m«rot»« ati^lii^ljri 
4*0JiT S '^ •49 #i timi $«f4 jt 1*47 mi* fli« «iff«y«iMi» $m 
^mi0^9 m Himt mi U t t t r •!••• m %iiftt«i «nlMi« m» 
lliff^iitty i»t« HM M i b tA tk« pvMtii^ <it t»tftt«i 
wOatdt* 4M> • ! 4i£ #f f i i i i» i iN^ iM la i& littmnif K» iuy^irti 
t i l l astnritr «i i tlt« vMit «!#« witbi» 1w|o inmn ««« 
%wim(ikm iiuft tbi mvtiirtfl t W Mtsvi^ AMU 100^  l» H M 
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i 
lil 
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m 
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n 
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n 
I I 
Jt * 
m S 
§ iS 
*3 t 
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^ • * lai 
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H n n 
1 ^ 
O €k 
M M M H 
43 
I I 
« 
1 
£ 
«« 
i 
i 
I 
I ^ 
49 
to ^ »»»• x(Mi«tmt to fh« «tf%ioa of «%» ^«»i«i4«. Ao i » 
««oo of tMaoo* «teiiii«t«iKHcA of ifliotik'ta ilft not j^ niiooo My 
otUl Mirtlio tet ^ 0 Ut tor olsof tliotti^ not 00 ttmotiooUjr 
f^ittooii «iii» 4»ti». to @»$ ^ «VI7 fvBtt 9»4 ^  «#€ Cf^lo ^ Xf)« 
At Hio tlno et Mjetli ol i tbo o^miai OKOO not* i^iiftyiatty 
aoiwt* Hovoirert ^oxo e^ulA iftto « l%f£ii»02UNi ia 1^ # aioexi 
betfr voi^t of offofVlaiE osifi Hio i3iff«y«iieo IMMI otUl ol^Mo* 
t iot i ly olspifioimt Ct 0*04* %o eoft«litjr xc^ «»so o t iU 
^ t o iii#i • • ooKpiyoi to tho pft^ cniar of oo»tx«i,o iwt not 00 
litJi 00 in tho pioaooy #f r^ootoA laiiloo* Out of 85 ofto^Ktnct 
49 oifiiptiro4 t t t t wtmfi t / tlnio tikJUitf tNi fooioat oocyttol to 
97»0» liio fOWiinlTig 4^4# of tho a^ fogwir thot oooli aot 
VOOOS MI^RRi^lf WHI « O M B lOOfPIV JlaSw OfNOi wWR IRO POipinp 
0 * tHMP OVPOO IRMRPO «BI0 OMWLO U O O QOOB MPOWNMH) •nOjf AX vOO OA 
onroiotfo iov f ^ ^ j | 1*f ioyo* 
mioft i i t l i Hio MAlai foyfooi nooo tx«ftto4f 9 |Mil«o 
oot of 10 i i i aot pi»iooo mt ofiofiiai* ooiar mk9 »A9 
9io4ttoo4 ^ #^E09lKlai o»4 %oth of tbooo vovo ot i l l INKM* 
^ 1 » 
5«t» fijimiBr Allilfcy* A «Uigl« 4tMi of ai|li»i«U MM 110% 
ib»» ot ii|lio3^ ii%t iMui iiMliui«# i»ti«ititv s^viiijrt »» i»i<ii» 
Xtt s^o ^stsmiftt •ttt ef j^ 4«O@0 t^U* wssmftfl f^ !«»i « 
jiliNtt <i«ii> of Uir«r» %4i novo pisvtlflltr vliosliloi* ^9$# 
wmm otflOEliioi t» ^ « oxtaiit of 9^ out d«i|# vtiv mml^ 
%«lf stsftiMoi* o» lAio olRi^ p iif»A# itt ^««ioft «»to mt of 
i4«00e iMMLo ooaflAoit ift»OK ifi#» yoritidair otai^doit ^H 
%mm wmmif^H to iOft « i i HiiH novo ooiqnittoiy i^mlii^i* 
«iliolio%o i» tMo of iovtSjA «««i|lqr# lh« Auto HMUMMP 
mHiXm mmt fmim I N I Inrawl of mfctligli «t«lMi «loi olttoo 
« 
5-
! 
Hi 
(« 2 < 
A f*» lf*» Ic* ^ O 
m ^ M ^ m if^ 
v» th m If ^ 0 
€> ypi vs tQ ^» ^ 
'^  {S ;Si «5 ^ ^ 
I »4 
$4 p* $4 S4 
5 
O tf* •* O 
o o • • • • 
o o o e 
P o © •• o •* 
• * • « « « 
<»• o •- o o o 
«• f* •• O C 
s 
I { 
• J ! « 5 S * 
so 
mm^^^nAr •iiii|ii*»i wiftiA mmmm «§» maw ^9*^ •< 'MMI 
f t l M l « i i l « • f i l i i Sil l* « t l f t i %t iW» ^ 4|WllNNMM«ll 
mwmum tR f i t * ttBfttMt ftt flllMi|.«iil« A ^ U * WMI •bMfir«4» 
%i aiftit m mi liBtiiltta lainff m« iii«iti««iti^ 
Sai»x Itt fiie iX'vm e£ oecttsgi tA« ^r^ntoft tsts* fbft sMiiS.t» 
laitK m» i^tiii «t 46 lieisni pest iamitR«ftt ^m i t i»«tfi 4%$ 
ttmm %hm tmw^^ i«v«oi« iS%t» 1M» tattimdl l l i t tlfwsr m$Xm 
ihdiMd si^io of f«e<nr««3r* fimv^ m» e gni6ii«& i»&v»ii9« ia 
fii« Bltotte lnlNai 9f tlwrne milm e^£%me 4& humm nf ^mm1mmi% 
iMit •^a i i ^M imtt ttf ^ t » i 4 « us* 11^ ^tH'tm tNi »9im«l |^ «V4i| 
«% $€ thftuv* utter Hi* tVMttiiiiit* fli» M#i«V «it»t&« l A i M 
«f l«r 4S ttdtivt iMiBP#t> tteiit tb« «ff#tt»l^«t]Mi|idt«i ««cyt9 
•Maui luiiittjt INHJAMMA to AMI miiSMii 
jgUjH fNi l i w i «f th« i K i l j t WM HMHPMMi Itt tNi liir«v « f 
tSi t t t t i m»^ Cft4pHRMl I f i l l i W* M l « i f tjIMWIt At mB 
nttflilt^l %NMi VflAittt Ml <MUnL|r M I t oMItMl ttfltMP I n t I^PtStMMlti 
flw ilMipt t t t M «ii«i«i nwi i l » t i i t i i ift •»«l •# H M V^LUNI 
fii n jfiiM iMMMn tti* iWfiliiair flMAaMHi HMI awitniAiiA 't*tii tkA 
53 
9«lft 9ik»%Am 1^ 9 witttt* laiiB «t ^t§mm&i Iat#irttfl6 of Warn 
^'HWw • • ^ F j j f c A^PMKvmi Oootxvl fxtst^t 
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TIME IN HOURS (AFTER TREATMENT) 
5G 
57 
oottpll«tely nt?oi;M@d e9ll»* "en4» aagaclaate ce l l s 
af« ^ 8 0 iri«ibl«» 
CM • AagmlmtQ eeUft* 
M * 
GO 
13, ffifpfitie ca l l miclal ta BpHol&.t& treat06 npXo »atiiiM» 
rmto ul'&t ..o&tn poaitivo fmt&Tipl* Some jmitlip 
Uy ^0iiit«,jmtlafj xtticlul ©re Riao i»re0«nt« 
W • Partially ttt0tat«srrtod oicXel* 
19 
62 
tihoMins m!aeX&&%9 ca l l s (M) • I^«iiit«s3MtlJA0 imelcii 
(Hi) anil CttUs ^^ l*^  genttnTttd iweXms (Ci)« 

6i 
4»A« §fftBi Ml liii UfA mmtw^ al aiin> <^t« n i t fi#» 
«y* l$t il^i/a «N« ^im% of iivli»a«l« OK tilt laiA «eatiii% of 
XiT«r la a ^ * idMao xKtK «t itf£ti««l lftf«inna» •£ iAmm* 
fwm^m^t vith Cl«$ ns aiilii>a.iitii/IQCl m l»*^ i#ti#fl «f n i l * 
i«flii3.l;ti ia R ftniiii^ $mwmm ia IAH» wiittot ef MimW in 1 ^ 
llT«? <^ o«c^ 4« ^ # SIMUP efliit«iifi ia tim Uv«r df >«^ M t 
U*r«r m& iStm 9ilt0^ maniiMoii «t <ii£r«iPmt tlaio tafM!9»3l« 
im« a&t otnttttioidilf oipiiftoiiiit ( t O*ci0« Xa Hi* ttiHitoi 
itttsadio H M MA»? l«t»t iroiiMI %« f^«tR 91*$ iw t» 17*5^ ao^ 
100 «i SiiNMr <^ 0*OJO« f ^ iMiwHiiiw aiwuain mm olmt f t i 
fli 4 i Imam «ft«r Hi* ttoatwMilSf iliiR mapiaroi lAUt mA^mlm 
tm iftti^t iMMdlo C «« ia»WP/1Q<l «« |iip«i^« At 4 i thonitt i t 
INHMI dMa til tf#1KI aV XVMi 99*90 INI SftiH iMMtl i t VtMrtNMl 
laMPtaoiatf tni swsi^ Koi th« ototaNA tidUM ot §4 iMMm* AMI 
•OltgKt iMKfiwwiio la tli« WMmW otntwol #f Uv«v la ttatatli 
m i tPtatittf miMAB at f« liia# iNMMMia atattat&ai&ir laaUadU 
H i i a t Ct §»0I)* Wim mm^xima #t tba irailiiaa wttb i i ipoit 
ta foatala —ataat aaa tlia totai ! ! • •» watght cata ••atnttatly 
6b' 
(W 
s 
1i^  
«4 
49 
t l 
H 
Coa^zol. 
57* 1 ^ 
Z 0#41i 
57*l6t 
4: i^ *t5« 
56.106 
57. H6 
ff«l>t1 j f t i o i 
*^«nPBMHPfl 
^ %304 
ki7»i«0 jt O.$d0 
jt0.9ft9 
17.554 j j 0«65i 
Jt 0.0*7 
B.704 j ^ i.477 
Contwi 
if.59i 
iP.176 
^.951 
J5.176 
^648 
J^.069 
«^ .6e5 
JD.01« 
at«951 
jp.oei 
J K O . I H 
l^ PMtoA 
^.6iB 
Jp.166 
4^045 
1.505 
Jp.115 
1.755 
jSjD*040 
1.7i® 
Jp.lOt 
ie.tf5 
Jp.14S 
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TIME IN HOURS (AFTER TREATMENT) 
68 
by m« x«frt»Xttfion of 1»i« MApt Iv r^s t» Hi* aoxwa viOJi* 
misoii'to Cfil»l.« ¥IIX# Wimm 16} • I t WM Ibuttft to ^ itt^mtd 
•i i^fieitntly C? t •^^ ^^ N^Ue^  Hie aoxwd twmkm In Hio liTtir 
of troi^ed f«t8* Hi* @«3dUntt •ffoett ^9 m%Am&9A ^ Hio 
levoat i^ AwF ooEil^^f i^» l&imA iKt 48 hmim post tsoatadnt i^«i 
til© l^iu? i^atmt «i»o aom to «« IO¥ wi 70*47 m mi^ii^ixmt 
S4«€0 li^ In ^ 0 cs^tfoi m^mtHm* ff%o IHriWf oonttal wo 
o$Mli«eiy roaaooa to laoost $K^ of ^ o vetooo la ooiit|o|.s 
%#iim ooopof^ aaa i^toisi Iwi^o < ug l0Ai»?/ag fiototii) ot 
m hm poot tifootaoat CHisoxo 1€)# fl%» laoTtoood in4««o of 
fm$^f/m i^ rotoitt ot 4S ABA Td fam poot ^rootiMot ladloetoo 
l^ iot t}i# i^ odootton Ixi Mjut ofmtont ittio wro ^ita % t loiitotloa 
lA pfo^io ooBtwt «t fhooo tfttorvoto* Afloi* tlito tiao lAtwmrtjl 
m»tmf/im 1^ tlvmt oontlnoeiitgiar inorMMMNl M A Itio iiotaaS. 
iromoo OOMMli to ll« MO^POOA Ot 96 llOOXO IPOOt t M O t M t t t * 
tllO S f f t O t o f H^ptlOlOlO OA thO SMMf OAi WMf OOttt^lt MOO 
oloo ovftOonl 1^ tlio Oho Ago to H^ S notto iM tlio t i ^ v of 
tfOotoA Mito ( l i ^ o H I D * Hio W/lb volio iaovooooA oootioiwwoly 
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TIME IN HOURS (AFTER TREATI«ii^)fe 
72 
#f «9liel«t« Ml «!• tfttiO. pf»t»lA «oat«wl la lh« liimp tff 
tMtited Tilt* i» iriwiNi m fmV$M XXf ir!Mpue« I t * AsNiUi^ 
%wm tmixi km» ^ftarnvm^ «t 4# turn p»tit lti«ittM«(tt # I«A HIMI 
P3r«t«la eeatftut eniM ^ M » t» 9*9f l i ; fVMi 15*96 mg^im m 
UntlimA «!» »o»el. XmiA m% 0 liy»« ]>»«% t9»it«RMii%» Hi* 
« l i ^ t ilf£itiaB* fit im9 tim Siitwrfia bftite UiMi^iifltnat 
IF 0,0ji)* la eQsii>iiti9iii t9 W ^ t (fuc 9««it4iJi/«e« iKiMT) 
IMpit«iii mm §mmSi te INI I«I#MNNI mAw «t i ii9 ymi ti idtMiit 
«ft«« ^M^ 1»m Tm^^ oflttttfttt/ «c W$09 tatarn—i aittlMHKlr* 
IMMi i K f i a i i Itt pptt^ii «attt«Bi v i ^ tlit >•§»* of titt* aftiip 
tVNrtwNit iirtttiiitii tlmt tiMi xoAMitlMi la pMlNMto iitttMit 
Hi* m% m Hi* mmm mmum M tk«t #< MMT* At 46 lor po^i^ 
tmNKlMat H M i m w i i i $m Wk»9 mm%m% m» S9K tfliU« t» 
Mat •€ pvi t i i i i t ««§ •utr 40)1* l i« liMiuMr pivt i^^ «§ WMf 
W9M» iMi a»t i i j r ta t t ^MI «»»Nil. Iinr^« fitia «tr i t i t t t» 
• i w t twi* «f WMwywy of I M 9iiit«ia 1 « N & M I l i i ing i i 
7'6 
tt«ett«A m& wmtmX mm^ tSMim iwt»» (fttliioii mm SMA jt 
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7b 
4*^* i l l i r t an ^ Ijuntwiliiilfwi M lywiJiiiffMMi* 
i n tim Uv*r »f mmimx m& t v iw i i i tftts* fh* iNNH^ tM mm 
Iiiw3tt3elc04 la fiilit« X wssA IZt fi^tttwi I f f 19 ikuA j!0« fli« 
9»aetM«> «Cf«et of i^^lmd* upon lili« fMitlvifar et i<^ imli CSf 
vcMi »i)»«xv<ia 48 lum mflwr fh« tyv^^Miit <9iil3ji £# flgiMNi 1i>t 
i^vn fhtt 4ioii««iitfii^ta of 9$/f tmA i r t • » ! • tfiwR ^  9t*1^ 
iivcMl tiWit Kt 9 i l«r»« 90f f« i l « i lie yti«ltt fii# tHiiwia %m^ 
• Of 0 P f 
<W 
«j 
* 160»4«7 l$a«Oa& 1«>if»«5« fU9»1 
• jfe 0#75a Jfe O t W JE 0,445 2, ^•4fr 
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T I M E IN HOURS (AFTER TREATMENT) 
96 
81) 
90f «Dki i i f f His ^nr««t «f «iii«i«(itt i f ta f ^ tut iiHMi|iMiky<» 
i» fh* vamM %«^«iii «{»i&%i«i tm t fvutt i iKtft iMMWHi iii«iipi* 
timmt il o*Oj^ « til* 9itm% of i#i«l«l« «MI a»i« jgmmemimi 
l«V«i VMI ttfS tMBtOVlh l^* SMUnwil i«ffi^t UMI* l» • • • • 9f f**!?! 
tim mtm«^ijm mm only 1i^ Wim i$t« a«iMiil i«f«li» At • ! %» 
•pMi^^ft s i t i v i ^ Af iOi UNI «aayit«« t««i«i MWift Aff # lit* 
BdMMiMHmAtf i^Nbv iUk Its' A:P ^MMi''|HHMi'fi ||gu«gggi| ^^ ^ |ym_^ ^ ^ fiM* 
«9«*til« s i t i ^ t f • f Mt«»» id t«» !««••% « l i l iHNi i i«W 
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TIME (N HOURS (AFTER TREATMENT) 
94 
ff)« i«tiii»BR tmnA uMi Umai *« i4 I IF 9»«Wt«««iMMi%f Hw MMtt 
iatsifvaa. «t ^Uin Iftiirtf* 0oa««tttsiEtl,oii umi 1,OINM!|# Afliir i l 
limit l»i« s^eifitt fNttivi^ «f $*«ill3> lii«3r»iiM« «IN^« t3i« w»mm% 
i e t t l (ft«Bf«6 fS)» lliif«f«r# ^ 9 iqp«tti£le « o t t f i ^ #f Jit 
^pmSm^tW iMevmm& idPl^ y «4 lam iH$Bsam 19) «^«ii i t niit €$)! 
lH9^ 0itf ISNi iieiisM^ Ewnil^ * At 9<S tim fonit^ lKPSHKlwaiitt nuisitl 
|«v»l» w^ «r» v^t07«A« t)i« tlffe2«a««t ^bmxm ta«i#iif&«mt 
Ct 0*00 • $ii« yMKAtft iai^Uiet* that nt t»i«yf«l« ^mi. 
%'V¥f%Bt t lW lI l inMMMHI Wm Adt 4tei) tf) ttBjr VKBMMMiXi ltt4KMMMMI 
ift HW iit l l lNlt I <l 3Nlt« ^ H M BDUMUl- Z t I B I I i T l t ^ l t ^NlS 
t i lit MtiviMit 1* Hi* mmm •§ AiiivaiEtat 
t^V* l i f t f i y ttil if iiihalila nti Iha iMiiwi HiHiilif 
I t (Mi f*«]n» vttt «!•§ steiui |j|jiiM# fiM'mMMitt «wi 
9[) 
«n« 9*«Ai«i9»tl4fUMi aotl'vity liar tli« InovtMilzkjc eemmy-
tamtieii of epliolato* 
96 
^GPT 
APHOLATE (meg/tube) 
97 
ft^f »f$ tmAn$U9 aof• It itt« $*^m9 wm»mn^%Vf* tut 
many ^mmMtiUm ma^ i^ pliolaits hm m «ffft6t dn Hio fwmvi% 
«f iff* 
3 o 
IPhlSf il^lB 'tfiUlMMI^ vi l l i AjpllOltftlMI lNMVtlMllft|r SmVUUMNl 
tli8 tr^&imf^ of f^ suseeaoMft iii)«nemt$oaii Sa tt»t licMMk ntfftwf 
t)i«ir iittx<9i!»«»skil atMYtfiAlda ixkHsmUm pro9«rli«» (KUOiMiQf 19€^ # 
mmt vlth m msstftnag ego&t (li!i««Lw« t96;0« Xt !»NI %«iii 
8itt9iis C1971) im ^ « iiik«ift of M« x«wdLtftf iiiiix» «l8«»««i«ir 
«i«M4 fhst ^ t n»»(»ftatt0tli»iia lOlQrlfttiAt actwto s<M«t u l l^ 
lAdiiPtiiMt mmixm ^mm titss* ta • • • • »f «ifiiiotl«ttiil tanort*** 
%l»c Agtslft VM m^wil^ « f Hi* i»lM«(lM mv MmmM %§ %• 
%» hm^ •mmmn* Mfhim» tfHiiiiiMt ftf •9f»»it« tn^wmim of XWA 
MT ttilciMEt mMlfimi In tlw MOM w^mwA* m&»lid i 1971) t 
1i^ UtA MBA i t * ttMltilUM • rMHlt t f IAM •i«3pU«tttl«tt Hf IHlli 
iMW»««i IKiU A|iw3L«t# b«lll« Ml M t l t t b M t l g » l i » »»UHil»t 
90 
t*i to i»i$mm tfismmmmul aSbmamtUmt 1^ viitv* 9f i^i ailqrift* 
flag iMnott •& MA* liitli £isRi^ to ^ o oi^ lslA «dr ^»«iiio la 
%||« iMBao MKffyOW CfflTTlllOlOtWtl o£ ASlttlOtO tlMKtoA IMtO AllVilltf 
tltO fJfOMHtt 8 t l l%t tlieiMllittO OtOftlSjr • ! » « t^Ot tSlO OftOOt o f 
ftptioiftto wm of ^MMlttato % ; • * C£l!i2M&t t9tfi) SIttoo a * ^ 
€km9»mmtX tSimemnrnm voro aMoo«itox«i M ooffty oo ?& ^o» 
oftor H^ o tvtiitiMBt* I t iMiy^ t thonfOfOf IMP oo j^footod I9i«t 
m^ljHMit otxttotitiillr o li«iio»fia»etloaoi oUqriotliMe ofoat 
t iaf l i^ olx ottoo of %mit «|.o«vii«o to iHotfooo is oa&qrtotlaff 
gi»M^« lndooiNi vHimmmmt^ n^osrmitioiio la 1^» ^twmmmmfmut 
eeilo 1^ oillqrt«tloii of 3811 i M i ^ voostto la ^ o exoso tUfeSatf 
o i ^^»aliio aotttoo* itiaixitd (197l>f on Hio %oolo of Mo 
ipoonitot lifto vofsr mtwm^gky mem^^ in fotoor of tMo liy90tlio«lo« 
lo iiiitootoA tli«^ #10 (iitonoaoiuai i^nwUooo i^ xotfuooA la ^lo 
•oHo of H i l j i ikift oaA olHaooo lunotor ligr tswRtaont idttli SItik 
«•»• 4oo to tho onrlliMi of fifA AarlaiE §| oat 8 liiftoo oiMt voio 
•oMkfootoo ot Wm •dltooft.o* VOf iiitofo203Ni>t om i^aSatril lULo 9ooo3tta 
Oft ISio aooiaytloB that ^® oUtoaoooaia o)>o»wtloao SaAtootf i^ 
HP i wm^wA a i«itoO of MA i^ rtti^ iooio tiofoio fbojr aro 
ooORPoOtOa iato olnoaalAid abofxatlaaa ao 40an4i la tfeto fiilJboii^ aifi 
al'taNaiaK 
«a tnto yvwMani otaay# i(f*t**'liff*N* navi a O0AyRa4NNNHwO odoot 
at ' MMNPo ii^ LtMWaa otnawHotioao mUftn iMMiioafwi a i #o anai aft ty 
iOO 
%}m %wu!%mm%m los t ma WiiMm (t94$} hmm attcnUMi «i«l 
1*7 lioitx« 01* fliliiitt 10«£ alflttttttt f»Mi ytesNuMi to %«l*|teMi«* 
I f #iiB tinHig t« ^ c w fixM^oeMPUsr Ibr %oa« miamv e«U«t 
^r«8iM idtliia 90 ots «t ti^it!i«»t laai«i»t«i ItiiKt m ^ l ^ ^ 
•ff«e%i 1h« p9®t «^1ti€ti« Fifiod «f IHA ig^llMieift or mwm 
ttmm ymK9 mija^ 0i dhmmti4 tyiMi* fli« IOMMEWW of «li«»»acw« 
%fp9 i^ «xvRtl<m® ia 1ih« pTSM i^t axp«rl»tttt» tiapl^r aiijppos^ 
ime id9« t3\«rt thu 9ffiiii% of i^ ho3jet« ^oJe plseft iiftor th« 
ehx«iiefiem9 d»paiefiti«m* fh« ]^ y«n«»x»« of gup t^ rpo &lHHnwHott» 
fit 10.1 19i« mm^lim mtoiv^tt awar angnoot tlmt t1i« i^oiolo* 
ilofdl offoet* of ftii^lA^ oe»tii»to iOr a lom t l ^ * 
I t OPfOOWi fiOB tll« dotO Hist i^ pllOill'tO MtoA OBIV 
•pooiflotaijr on th@ oinoaooeaoo i^i«li vovt la liio i^ tooooo of 
iitiotOAt itiMMltr Hio isto #ii9iltoti»« «l»iQao«i«oo of Hio 
%••• MOfOir oiil.o« ilMO tlMi i^flottxlo otiooto iooilac to 
• fd lMi lO t i l n O V M f t t t r 0»< OPMMI onP««V>MMO o f tl lO OhVMOOOMOO 
mm i n v m O l l y OlMMKti O l l ^ l o t O OVfOOlO t o llO O WlOiOOtOSiO 
^ «iar iifslolo«l«i& lawtiiioo tbo lOot wol IMMO ^O«« yioioooi 
i M to 0 tali* itt tlio o i^footoiigi lAtot i t^ of oli] 
: 0 x 
ffli«« i t m^vmm tluit tvMitHMif ^ik i«lw3i«t* 9Sf§$9/^ aim wUmm 
9fttm% I t iOl«ftXliy «i»»»i«i Attt tmm Wm Sfttiite'^f nb^mmtittiiii 
1lk«t Hbm 9ttm% of a|iN»lftt« tMH ]p9L«e« iift«3r 1h<i 4Siiri9l»a of 
oMiHs^ aotaoo* %lio iiitii prooosttotf li^ l«]cicioif«lo m& injrlNtilikt 
(19(1) iaMmt^ tfmt %• ia.iqrtiiti«ir utont mx wmmH pttimuriir 
n&tfi |tiQ«|N»«3flfttot ]^3immvmjm of HEA is iviiii^i^ o^itt 
i»!90-*309CKM& t^aoifo* ZA OOM of fhiotopA lalliMMi4l nlbmimw&mA. 
«li«r«Rt$oaot Htttiil ttull Ji#iffisi f ItT^) ttloo iwofootoll Hio mmm 
n^^jmtwmm flioeo oatltovo hovo tu^iitotod 1li»t Hio fOUgrltttlajS 
ttgoat v«f»»^ laoot j^ xetNkii^  ^th th^sik^tlmtmm By tMo X9«etioo 
m Hi^ rnsiao mi^opto is pfoHnooa trttioii oaenrlo ito ohnoaoooiio 
toviMlcSiiis effoet iMlo liotiiii laooxpoiK^A into nonijr oi^thooisti 
XililMitt C t9ii) lioo i^ RiomiiooA itmt aoot ^mdmAty 
tttteooi iiNixistloiMi «i« of olHNMMitt^  ^p9 m€ mm^jtm^btO^ 
tft«liitet«t« H I Uto iHTOoont «tii4f#iii«i Hio mm. masm i i s t f i * 
UPHI^MI^^^p^^^^Wt ^ ^ V ^ M P ^ P ^ W ^ M T ^ ^ P flP^F ^P^^^OWWO"^^^l^w^F^w ^ <wMVpRnlBt^ ^ ^imk^ llf^ ^ I M P lio»^IP 'IWBMI^P'BIPI^^' 
out of i^ iSP of ilMMMMt!li# IwNMiHit ^Of( 0010 ift mo oi,<m<i 
fOi^ oA o»« 4»fi novo itt atm «ioto& iPiffloA* oo tito otiMnr liiii« 
i f tbo tpooito novo wm^m oooli oao of tlw tbiroo lOjiono i0io«li 
102 
Ai«l^lNit&eii of tfmtMB im^mmi md idtliiii His diitM»MRi«» fiaw 
ft^ttXVKtioaM aiar tm 9m^m%» I t <i««ii Do ttm mtm,t of AA 
^ laidLtr iiee»»fmt^^ ai@tilii»tiiiii of t?ia ^Ssmmmmm "^awmitSMg 
MOist u io i^ Hm mm,mm imjmMm^ l^iSli) oar oo poinlofi out i^ 
otliov ndsicoiw m&thm i^^r taSimumtm ^^ diotxiteitioii of 
<i%l«li^tt t§55l Bm^}a§ tf55i STPSSO iiaft aifsori 19^15« lot 
inetitor fiypo^otis op^ioi^to swial^r to I O O P H I ^ bs*9«iie<iiO 
tttltoooll l>f #t«3$tfi^ ogfloits i 9 lil»t!.t tlie piiirtloia,i» ohii^eol. 
OOttlNlOitlOII 031^  HOXOOttlt^  Ofi^^i^Ofttlfl^ of OOtiNida OIIXOSOOOOA 
marftitto IMIIOO HMMS oitiiov «oro copolito of xoootlitff idtti *ttio 
mwmmmm fci-otttug i^ bOKlooi or novo inoootoliio to Hio V80o» 
tioA immmm ooA Hoot 19i0» 
£& OAOO i^oro tlio ohvsaoootto »ffOiitlng cCfoot to iMliovoA 
to ^ M M vooolt of on tm^iMtftoii of tho o^atlioolo of #i»mo» 
otwgl Mftot&o&t i t ! • to ^ oxyootoi tiiot tlio gboivotioaii oaro 
looi^ooi ttt oNotooofo Mdoao uNuo oarnHioolo tooH i&ooo ot 
tlio tiao of tfOOtMKt* By oomt tvitittft l«boltoA IBtfalAlAo 
lOo 
••f*t«ai wmmm IMAT* WmmA Hbmt WUi i« lyMKlnglmft «% iltl^Hriftt 
tli« mmm ^wmmimmh t& *?riiiiiitftfftf% ttialMi Cl9i1) io«aA lli«% 
SVA at • t i M tiiia •1ii«if iltytMMMM parts wmm^ Iw iqrnfb«tltt 
SKA* fli«»ifi>»* i f 1»i0 ett»«io»Mui lHrMici4g iifii«t ef ft|ili»liit» 
in 1li« pxwawt 9mm i« « iwrnlt of llw l»itiHt#iey «tti«A itt 
ItaNiiqrxllMnMietteti^ ami MA igmtli4Mii«t t ^ iial»ilNiti«a of 
laiBnotf % laslitlii^t Ift • Mvtoiti^ tli««t Kl^ o MA mpiSimmmk 
i» nftifcoiiar iiiiiifiiixcMtiotigt riSMttti f«fi««t %t» MM^ti^tiMm ^ 
tlno «f tvoii^ MixKt* fh&o ipfoaoni tc» be tho ao^ rt lUeoIy «s«« ift 
flt« pxmmmt ota^ «» ^ e flswft obofVitloao «iip««so< idHiitt 90 
nts of tTMitiMat* flio mmm of i^xooiotmil olnnnnitlofto i«$oiploi 
%9 M$Mma. i%$t$) hmm ^mm oKi^ ftlaoi oa Hio ^eoi^ of oftao 
%lotfli««iotii/o9 ilt«i^ooi mmMm botvotn Hio otx^oloiil, 
O l l l l l i O H l i l l o f 'ttM lihMMMlNMMMI OftA HlO OlUMdlOlil^  MUstOflOO 
oitioin<l» Mmno sat B M <1979)* OH liio ^OINLO of liioiy fOonit»» 
t o OMMi WOOkOV OOOtlOMI lA HlO ifetMOOOMIO T M l O W OllilOOPtltlll 
t i moi i i f t ia i MogNwlMt oM/Wv oo^tfulool *ifioo«nf«* • 
09pHNMl|i|r (Mi MRMMMNMI "Viow* f l l i ^ lUIVO f i l i ioA tO AoflttO 
^^pPMMIHNI** IlLthOliill 'HMIf IMIVO OtOtoA IAMKI H I O l^lfSot Of 
SPVtMMiW Oil OltOO liMMOOMMMI 0]^p0090 «0 00 n|yOOt# «MI 
104 
|ii«Mi«4 Ml p ft«B|% ^ tt% tOM^mnmk^ of Wk tna HIA W f •»•> 
Hit iljkytiiti^ xiMMtiAA iKMNii mtt l«i(iS»ie « iP9 i» tii* iftiB#» 
tttfua lii%tgsi% of UMI e!sxoa»««iiM» Tht xMidLl« t f 1 ^ 
pr«fiisit «t8% ««*• mXm M.tfmm3L% tmm Vmm of Mann* tad 3)i» 
of ipitioo ttooi in Hit M^Hiiiatiito* Mdilo Hiio oin ^ «iMi of 
Iflbo WiMliii i t i»oo not oota 11 s»t«iio^to Mcitoiwitloa mw Urn 
mMmmmwm la VOMOIIEO M tt&t oott^ owii (mtaton} umA wm tlio 
OMMIt' MNMPI'tffl^  illO SOtBira of fliMKnwMiMO i n tBO INNNMNm 
i^ptilMWlMi ItOitVOO ll>%UlO 4(Klll% llliOVCtiMK tllO iftSOOt IffifOlLfO* 
•Mii of wit In mo immaiMmm oan—i taiopoaiaiiit of anf 
10(i 
8<iplmm 9t mm MviidUMi «y^«» 9* ?lt« <1fTl) i^ M&M Hiwii 
that ii|iE9r],fttlAic f«tttt» nxias mhwt tSUtgl^MwA of ISA imrlait 
s-9t)«M of 0«ia. AlvislMU fh«r« mpvmnn ^ h% m mMotA 
Bsmmm^ tiMit JMA i« «M »»«« Mii«itiir« a«t«iliit t» tdiori** 
ttifit thff fiiUtartieliea of MA ! • -powilHft eatr ^xiUig H ^ M M * 
bQec!ii{!« «% oHi^ x* isrtA^^ of i^« sditotio 03r«a.« wii MA is pm%mh' 
t«d j^T «1^«r @itb«tiiae«« CUt^ts^at f9i^)# Xt I I M iNHia immv^B^ 
^hmt inuKlmrwd MA te#!ii£VM ttlis BIA» t««*t ieii« «l%t» I»1 of 
e^ftSno tni 1*1 of iilNmlfMi af« iwzo ivnotivo %hm iSmj of 
i»a«aiii«^ idilo«»iB4i dil^fttioa of MAy Iho idiq^fitoa pi2«ia«» 
split off fvm ^€ «i%«r^o|li«to luiilKboao* fiooioii of Hm 
mgtar^tt^m^* ehtin thoa fOlSobO at m slovoy mto* fhio Mtr 
ijdiiUt the iat»sv«eo of 04^ eyolo bojfoai Iho SU>9iiooo t i l l 
tiio 99»tAw hm bota oo«^oto4» flilo oppooxo to %»o ttio o«»o 
la tiio yiooont oto^ twooBoo i f Hio offootoi o^Uo oa^Mmoiit 
•eiwil a l t i i to Hbtfi %io«IA oosi3.oto lovo thoa ooo diYiolott !» 
4t lM«i»« flio ^^9*0 of t^tmitiOBo wwagr hoofo oftor Hio 
i t i9itovi» B^sofli Hio ioto tlwt nitooio mm aot iiii«iai# 
WK09M ot 4d liowii i^ Ftoir Hio tiwtttwiBt ifil9i opIioio'tNi* flMHniN 
flftwr i t onMHi&if mmm $mm* I t iwytoi* tHot tbo tatoili 
101) 
i»y i«an«H«tt lA tiifwnocMlia «lMwi«t&«iia ftft«r 48 iMMiff* air 
%>li«f«%f iMwkift tftoMftts liittliMC iNMoas Attoliar i*t|«iiMNl* X«% 
ymm m$Xm»^ ^  a«w CQUA* HifoiMi «» i ^ «f #( • • • poMiM« 
fmm fh* ^tit 1^i0 atao lHM»oaiMi »i»i«f«iit ^i«t 
• «!ii»i«« i»i«aoMmoii« I t in turn mt^lm% ^mt «itmmm%%^ 
m^lmmmtimm wm mv mmawa. H I M «|I)«V tyyw odT iili^qpRtioa* 
in iBtttli %• tt^M^i^ ittA eoAt»»li aniflnltt* iHit mar ii« ai« t» 
•ft iammmm In 1i^ waM^fHMLiitjr of tSxmmmmmm In ^MMt«i 
«Kl«idui % 1 ^ Mfttiw »f idfWNi idviaiir Miftnc «poii Hi* IM««» 
i * Itan iltgwiatii »tiiHi «•!« M m «iiay In ifciwiwiwim #f 
Hit igiiliiiwan «t tfm^^ l i t • tfii VI* mi« wqr ! • in* t» Hm 
ov 
tw tH moA X? t9 'UKI nettoa of ii9ltol«i« ytiil« dbmmmmm •£ 
•1kli#r iemm «^ mpwt» fo W jftMitsfiiit i a I N . * §•«••» Agttlttf 
i!H»M w«ik ifoutA im ii9«INiA mA oKlf • tetftU«t etnarst* of 
ttlUlQNSSOMNai^ MKt^ 3Plll& fJPOtt l&lLffMPtll% E^tlYOIIt SMitf €MMdl4 HlMit 
Htt9r«m i^wwmmBm to tiio ootioa of Hiio tfioiaiofil.* 
BoolAg c«i Hiooo m& otiior 4«ta «no lAitfit i^ pootitftto lliot 
tlio offBOt of f^Jtioii^o ma irox^ r UiEOljr la f t ioto i Klirootly o^on 
fho chfoaeoo!!!* atxiiotufo {m i t s oaiipoiiiiro to the OHqri^ Ktiiiff 
ofoiit i^«ii tht dhioiaoooaeo u^nro otvoo^r ^FtlottoAf tfeo (kg 
piUMO iN^ MSg tnooaoittiro o» msy^mtaA hy MSMmm C l f i i } * 1%o 
•oioaf^oA i t to ot^OBgtli f^ EOo tHo f io t thot mmi ot $€ )ieti»» 
poot tio«liMiit» no o^oeiRBOlittoo m ^ o ottuotovo of fihwmmm* 
ttoo noo siotod \i^iil& oB«soot» thot oliioaoooiMHi hm% o«iitofo« 
iAto sdtooto i«tor thao aomoL t»jm» flio looolto of Hio iiio» 
•oni 9^mif lal^OK^ lliot ttio n^oxvotloAo la tho #ii«aoiooo» 
Mm ftoaiooi 00 0 mmtt of f^^wMiiatioa of WA fouoiwlag tho 
oai^ottoa I r Hio oiacHolAnv Oiicnl* fho iaiootlott of mAw 
mmmMM ^r»o mhmmtMmm to on iniiootioii thot Milqriotloa of 
Wm ikO wlO OOOOO of OlunmOOfMMidL iiWMBWitJiOOOi flMIO i t liOOiLw 
mm»» tliKi « | Oiito mm ooaol'Miro to tiootooot wiik mUmHtm 
Iw l tbo ootwflL t i i t t i t lon of OlomHioooiA ili iirroHooo i a ittooa 
H i i i l i t t toto i i ooili ft iNir# oftor oUty&oHAt svAi oo o i to 
lOl o 
i» m ^^t «fy#mii^i^fi«6 and tlw ««fI»i1« a«tliaia4Mi i« j«% 
to !>• iitf«cH«idfc«4 m m§ ^ 3,tcv# ae i»u^t «!}««% Hi* mefUim of 
fdfflAiWf Mfpiixsiii SJEI maM or l^ yatOMit itttuO. anttttloiMi ia 
mxmm 1^ lSi4«» ft£)A f«M«l«« l|i»I« Wlt«4 HflMT t f « « ^ « l t liitSll 
ftl^i«t«» i t mmmm pmhrnn^m ^»t i^m fihrnmBtmn^mit w^sfi^ 
hmm pvo^^mmA l%m « f f t « t « t t •ay •%««• o f lli« Aan«lM»tfiMiie 
pwm9mm§ Matt* 1lt« jpli«oii«noa of mpmwmm^mgmmmim i« toagtliyi 
ro^ifiaji 1i»i0 tf«r* for o f^ti^ aolioat i t ia 9oaiil>io th«t aii^ r 
atofo fioa tbo i»ilaMqr ot««mto<iMii« to ^^osaotite ia aiAoo 
0t fdatigr ooflpnia to otm ta fOMAMi atjfht htntm IMMW 
HHMp^W^ ^ WwWWp- «s(p'^rtiptf ^WFJIP wCatP w^^tF^'^^a tP*^ ^ajiia^iFjfc^a't^w ^WaHl^ ^WP ^iaiip n^ w> 
jlpHMitoa ooa aot IMI roioo oat* Wm i4toaiifSf iHio otoso Sa tfato 
vpaiwiwWPMKa ^nnpHP* av WHKWB «nw awMRi as vvnvi,aiMi W H N I 
to %o l i f l Iil»ayt l io iar oa ^iok aa^ag oooaooi mm 
o»ooioot» i M foirlatiaa foitoA ia lalw vovioo ikoa i1*«t ioro 
(iUttoMioft lil&>« I t woa JOoaA ttet UMI iojr oooatoi m 
• l i r oKO* of 9ii«MMiior «i» ta aojoi t^ of aoaoo li»tT ioya 
lO'J 
t^ii# ibLitidiiitlmE flipMi% MS.I0I% itttv^ itoiittA wi% in 'Itos siNiMMi*!!^ 
e^ MMEtft lA i t» awttie M!%«fiiklL« Hilti irlmt «•%• vlMAglii a»t 
only tmm Hw MoUe • f llNr«»t ST* (19H)l IwokMwi CidSS)* 
HdilUtia^ ftmaditr mas d» antlsittteibelitwi Cl^ 0liii£ie#t et la** 
19^0)* Xt i» pQM^Me tbirl 3l«ti««r ismilNHP #f mm lema n«iiiia 
««« pi96ite«d« mmh aetnyitf cad fsrt i l i t td or eimi xmntMs 
nfttlMi «f ftUcyliftiiiff «i«il9 Witt «»t«i Aivtag tlM iA|t«i%i%i«a 
«f trtiifi im^^immtrnm^ 108}« I t 1« IMAI mmm, tb«l «llK|ii»» 
^toc Afficlt mmm et^iilitsr 1^ Siiitti^ Ui€ Aiii^ MMit ituWuSk 
liiliiilBNNHi IA tiMi iii|un>ABift&V4 (M^UIA CXMk^ iflifft #1 i0L*# fSi'w* 
91m Mt^vwt* «iti«ft of •iiiqriiEii»t «ettti« p»iiii» ttvMPte SIA 
1 'lO 
tMTlBUoits wlMamtr t«nili»«M«ii «a</«y i«9i,ifiat«ti«ii i » 
«ff«et*4» Svon i f 19ie ii^fantit-tiAti toojc 0,mm fli# •tfHiiiiEMp 
fsiioH te msrtvmm I t is «t!^o«9 fyoa 1li« mv^wimtktm ^um»m 
thwH •ur%i«r tlHit 19i« offset ef apiisiats on His xspiodDetl'it 
imtsittlsl. is tmm pmsunwam^ iShim^ mHim mA i s smth wi»m 
•ssesssHil Itiflst thisni^i fsa«iss» 1st iiMii is lemm si»sttt -
tMs pli«isiM»isii mA ^ s vsssons i»sliiiii6 i t mm «ix«at or ism 
S9«ettiiitiYs* 9IIS asst lilKijr vsssoii n^ ps^ vs ts Its H^ s 
iifforcgitisi «ef«<rl ef ismtm «s«iits on «foxsaosf»eiss of His 
tws ssKss Miliiflii iNMrvjf ^lis flRtRtion JPCSIIMISA Ii9f I^ NMHI sifiots 
sfSB sfluMP 'HIS xsjNsiy 0f l^ bs fiivsiissssniSl 4iHMi^ fS» 
ViMi Histsis^iSiA. ilisRiiss ptS'AsssA ift ths lispstis Si^s 
tfsvs m t t lfttsisstUi« siss sf tiis ttttsisi Mts saisiisAt 
s«ili4Mr siteMiilir I'M iatetsi MI« sAtstis ia is i vss Iswsisi in 
tiks liiNMr sf iviislstii 'topsstsd fsts* Mtmrnmnmt sf tfes atti&«A 
« i i irst&ttUsa m i ts sis« M» ss«iis» ^•m nstsi in ^is 
I t i f i i t t «slis ^ iiiinsis fill witti tsins^sss ||ss (tilutsiit 
•Ixs UMPS %SS» sa«9i«iMi SA tHs IMMAS sf ss issirssit in tNi 
IJ 
•Ml* 9imm ttm SBA •»»««•% «»f Hi* tiMMHi mm tim^ %• INI 
vtiiMcMl CBM«it»i f«f)« mwm^mt iA mrUAa mmm i t hm 
%Ma Wsmtii Hmt Ojrtt^ ijMn&e I ip&^ 9«a«tr«%* tate Hid amttut 
ttft«r t<iiKi« iiMttxgr to Hui liiwif {lf»vi]c«ff m i s»«tuiy» I9^l« 
1961^« fh« iiQMlblii v«ftttoii £iv th* iCMiiwM* In ii»tfl««r 0km 
m ^M p««««at isitM nw^mam t<i i»i ai^ tn ^ « pwvliii^fli^ At 
• ^ i * e t^oi^ iaaetie «»texifiil l»t& tlio sBextiiv «§ mam %»iii 
poai^ir* wit«ftfa Mi« «ilMMi*f«A lA lliii «ii|ja^B«i aawati &t 
l iv«t IM^«* ffiUae« no Iil8l»0!i^mi«{il AttailMi w»« ««#»# tii« 
«iii0t niKteni of m%9 'Bemxk p^antkvm wm%mAtii IMA mt iNi 
iis6«8tt^ fit tlila Ptfigd* f)i« pmmamn <if gmieidfi^ e<dll.« itai 
itdtntt'pmtixig tmet^ In ths jprtpionitljea* fatifmr iatL«it» 
f^ sftt ^t« aii«l«i piRfftxiitti iQr io»^9i («^plMffiie) wit«9iiai 
iii^to^prifte y«t«atliig in tli» mmpi^tm tK^tmpf^ of %h» mgSMm^ 
fl i it Mit«rliil ta tilt naetimi iwght IMI iMnrliNi Wmmm iSmm 
l»«ljtik€ lA tli« dtgpmifttiMi of ^ « lOUKjftitttA WA ia «^« 
WMitMit* flid* iiMHto taw^tut Siivost&^tifia tHiHi^ M ftrvitrlAft 
• t an a«Mpti^» ota«j|«cl«iif tlM** fi^tos* •••« tft tiqiftttlft 
mm tMmm%Um #f MViivtiar «ti»|iir la «Mi Uv«r of i^liAlat* 
^mm^i fat«« flM stwiit* sna^^r inmrnt^ HMt a&ii I M 
•4l i» wmm a i t iiffft»t«4 MHIbamlir* IMa Hir %• A M t» 
mmmmmM pmmmuw ^ • t i l * vf dt i f f twt f««i«aa «» 
• f mm mmm mmm$ m mm im mm atata »t avtidMilia avt lHtr 
• t a d i i t t t «Mi aaa«afftat»t aaiia* iiia laviiai altatia 
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iMAm of iSm maxm immw^m Ittttt «i^liit« •B«e«««lii3.tf 
lii]i$.bif# wflX ItliflslMi* flio fOMdlvlft aitlnwiiBi iit^yNyjun tiMi 
Mvim Ute ^nittt of ^r»eicit rttil^ 1 ^ U'ver timMMi 
inofidm aotit«»l vivi a. vi tv Ko MdiHMlii i$i« fl(ff»et of ffi^^st* 
on t ld« ODpii* l a ft fxeUftfiKtliia ovMrn ttle« Xi*v«rt ^»t«t i i 
tuisi i s dl«tet«ft ^t ^ « «jiif^e«l« of mMAiit Mids* Mir@r i « 
« v i t ^ of^lfsi fiE>r ^ « s i 6 « ^ fmietSoalnis of fho ^ l l r eaU it^jTo 
f l i i fooS jpmtoino ooanifit of ooaio k^ $m$jBm noiie l)o«^i toi^Uti^ 
^ l><^p^^ iMmAi iSiittia^ ohttUio of Taxirtiis tonitltii* Sliooo olia* 
itto oro in t t t» toooii ^ ooali olttor lijr ^^mOifiio IKNI^ COO of tlio 
ojrotifto IF<MIAMHI« I T «MiiM»e' 1^4^Hii«a IMHUIO or lif OHMIS* ^oaio 
•o ihot flio iHolo otitto^nro ta mo aotivo pxot«Ui io i^idoi i a 
o vosir oyooiflo fiHfelitt« IR Hio ttvor ISiovo io OMIO m$ of 
l^ R»^tfji iMoli oottiAolo of o Xofio ttttikoip of iini«iioly 
ootto i^pootoi t^ooifMi pMit«l«o» flio vftaA iOf i i f«Mttt i i a H ^ 
ti'vor Mfo mio ^MRwiliia of fiotolao ^Hk oatoiTtio i«»yiylioo 
oiQNifto of tmitt^iMMg idM pi090«iitofy) aototNKUo tiooHoao 
jfoir IML^III ISIO iMnpn to Itlio prtJMiy ilflNi C^ NMPVOVA t9*9)« 
»llO iOINMVlWMMI 4KB iiVOV tM SOVftnOlJLOBI MNMHOVOO WHt^tblttf 
l i d 
•si«A •» « ^ t « 0t pKwtlm 9(gasmmAm mm wmt ^ 4«at»i« UMIT 
• f fhi pio^liui 9f H«oi ftMBft M«h Ml «|%i»iiat mm t^ l^MN 
«iM4 «t «»pii »it«s l)r ^itt liir«r (imt|»|i&#» I9f<)« B«alittt 
fstimiB AftMM »^ iA «1tier toxi« w^^&tmmmm tt iMWi fhffiNii»«tt 
flf«Btt fflist hm9 sons «f&iet on Hhie 9x9m* ifia «iit» «|i3y 
iM^tmtm ^wt tvmn^mmt i«i19i lo^lttto rmiiiltt la iSm i«de0«< 
|.«v«x of MAt Wlk md |ix«>t«liu 1h« SeexvM^ MA ewtitsixl mt^t 
e«uid |}« th« y«siidLt ef lOlqrtfddLen of IWA wiloeiilo 1^ tfiiiiftlKt** 
Xt i« eiili»«l^ lOEWii i^At Mt«t aQ«t toMttv* to Aliciti^OB 
m SKA tjgr eiClMietlemiil •Heyifttittff f««itio AM B»T ^iwtiMit 1*9 
#f ftA«ita«f lfi»l of ftHMtwit eoi K»7 of ojftootao (%iwai«y oal 
Bffooteof^ t f9^9ot1i)» 9!^ « «lltlt«%i«a of gutoSAO 0% l*? poolt&oi 
OfMiooo l^MLUoetioa of h-SlfmymtAM^ Uakogo %««iiO«a Hio hmm 
•HA ioMqr«i%ooo ttolotjr* %o wi^^mm of Hiio iiiMioao loi io to 
««f»]Huiatloft of MA tdi^ ooaoonitMit uiMwvUott of otititoioi 
gMntao» flMi fdUKyaioMoii of WA «« ono or mm of tHo ilNi^ o 
Hio wloitt of ^im VWL AojptoA Oft HM tfotfMO of i^kylif^Mi* 
X l^ i 
lunrSiMi fAM i i t t »f ^»»« «|i«r«g« ^ PMAUM Iff afUvtA i^Vg 
•IBt!iMl« mai€ htt ^ « mmut «f both nUtytfttti WA imrim m 
m/imm€ |»tiiMir nettviV w»M of i»ett9«titi«a Hty •it i* ttii 1WA 
tviptMs^mt^t i f 1 ^ 3L«^ev »«• tum'ble to fxamts^tm mt mhrn*' 
tmttfi iM thtt pii9&9«e«d x^«H#iu An inli&liitoi WA t^lti^ttft 
trill. vei»it ia l«ti«r a i teH* ia^ Nnc « i i oidUL iMtli* fMl* vwUli 
oi»etiiiiil|' fiffoet iHm MA ecmlsiiit «f m tittti« on t««l#t &A^«» 
siAoe tli« fllimsE« la ^A •ott^iiil of at ti«iM« i» i«iikt«i iHi 
«hMQj^  ia eotl. mgOmt^ 1li« ^1« iJi<i«iA« fhiif fh« iov MA 
oontQj^ t ia tii« i^ e f^tmt ei^ Mi »sr ^ ^ ^ ^ eoUisltwr ft%0i|liar 
ana lahiMtsd tm%X ^^vii^oi^ On ^ » »th«ip huadt ao oaeli 
«via1»ftlilQr i^ f tMs «affBi^ td« ifna 9]<»««at ia Hi* Wtmt af 
a»iaia lata* 1km i f la a sivaft aaaa «f tiasaat la Hia abataea 
• f aajay m^lwdtm t^mg^ (aa la l»m pwwtat a*aa) «ia aaa^tv 
at aiftAa la il i^alta aai Hbm mwmA MUXB « tU iw atitiaift 
^tf^fliK 'lUj^^^ tMKik jM^MM^iMMift ^kilf^ 4MlkM4fei ''flii^ l j i^^^i^^ a|K|«^^^M|^^g|k ^feuiwidaftda a a d ^ ^ J I t f i l i4 J M H ^ M M 
p^flHwa awBr^p^wBwa" ap^ pwaiwa i^aia •p^iF'^pa^a was^F'™ ai^w iPi^ w p^i ^m^v^ v^vaa^a atria* «(pa'^ " ^ ""^HF i^^ ^w 
'Wi#t laalat ai^ pania la iia 4«a % ina iaae af a«lla aai 
laiih&tti WA i^allMaia la aaiaaiL ataia iHiali lawa Iftaa 
TP^^^^wP "^ F^ ^^ ^^ w^ "^^^^aiailF ^^^^"'^ r ^MF ^^"^wfcaw^^a^^ai^^ ^^^F^ff^^j^^^*w|^^p ^ww^w ^^^wipj^w'^'aB'^^'^^ aa^p^a^p'jI^^wBa 
im 
mm* llmmv%9§ • fas* ««itiiltv ttim^^ mm tm% of » wilftv 
^uttpem <1««M tlisii 199K> i t « i ^ ^ ^oattvlNii ISmt xmt Wk 
mm^m^t tft ISin t l w r «f tx^Msted f«t« o^Kl4 !»• do* to • 
ofiSffitie li«f« <iaxtiiir ^Mci x«poit«4 (Bi^i^ end Adhcgtit l9tB)* 
flm «Mtft fustlitr iiifll«f!t«i tiiKt «pli»liilft mA i ioAy^ft) of 
i t s ««tfilio3.iw »!• iilitt to j^pffottt ooeeoooHitUr ftio o19iMMi«o 
^ i i i o l ootis tmm mxumiMs i^to siiteoio «iA th«l oia:i tunoion 
•tfisto oii3jr fiftor aotoaciflool^oaoof fNi dionloij:! Iioo %atm 
l4eoo«. 
1!ie offoot of « | ^ l « l o oa fi^Jl ftolK i^m^ta oontoat of 
%%9 Wrmf voo oloo ot«iioA iKt Hiff^rtiit latoival^ of t i » i 
fiftoi> «io od^Li^fftx»tioii of tli« ollqr!l«ttat o««ii«« HiA to 
mpwrnmn^ iroiy oomsitiiro to mMmm wKpmefmmAwl mtApaim^ 
tIbBllO* INlllOllilllJl HlO OindyftltflflltiOtt of IHQ^ tOlMHKMl .ISPttSOf 
IttMHPo ooowo ilo$ofo@l of iSfA opiitidniog gsoaiiloo* f M 
yiooooo iHMi imm otHMovoi to N^ iSto «o OMrty oo t$»9<l otoitoo 
OwlMHf wO lOjOOtHtOII 1^ OOlPtHIMttltO%llMriHllOVi<00 f X4M0HI OftO MUlLOWHif 
f f f i ) . lovtor otti Mmai. Cftl9) IMVO ooxiiotod Huit Hio 
«iii»i&oi«lo vvHooiMi to i«ili^po Hio tofKvt of 9*««i<»i>S!lSt 
o lam^M mmta»§m m4 »o<wotioii m vifeom^oto ooitf 9***tt^oo 
ifhillt Oli3> IfttO Oi^ pOHl yML4llb OfB^ ttUMriLSO HoSSOV OMOOMlO Of )P0O%0tAt 
: i G 
timm^m hm^ m mm^ t^wmt i^A «ttttt«Bt and i««« «9a*i^«lo«<i 
mMiimtim tAw9T %i«laa • ^3ra>:iif«i»1lv« tlM«» IMMI • fi«li 
ftiaOUttt of BITA* Mc «i«» 1EII0» UlAt MA i« AMM»Ci«l«4 i d ^ 
of tlw isotfimimi of pxo^Hzi «j^ ei[iiMMdo I IMI IMVOOHOH to fho 
foiat «#«oz» wo sow ^ovo ii i^^emm^mH mwnmtmtUm of Hio aojei' 
l^ offwoiv %r iMoii iMiiio ooi^ oaio «ooo«l>loi Ixi pityp^^io 
^olao* no iooeit^o fHo ovoato leoiliis to flaia ooeoiililjr of 
ptosis faotof^oo iM tt» fMPto* ^^fifftfTfTtffflfl,..** 1^^ ^^tmm 
lelvoa to ^ o o^'^ooto of * opooiflo wthmmn^SM neii otmiiA 
fomod Djr ai^ Qg c^ o of tlio two ottmSo of Mh m tonttloti* 
fl)io jr&«tdo m tMMmat w&VP^^^ »to«iao of »»tfA ^ i ^ IMMI 
laootootidMi mransioll in o Mm o^noo ooflli tlwt i t oan ooooo^o 
fpiao mi^ i& m ioflJAoi oarftov* ^lo ooooaA oti^ %M tte&o 
pxooooo oi4loi yfmtf'*^tf*ff lavotToo otnioottoii of tlio mmkum^ 
t%^ ootttuioo la mmWHh to fHvn tito potart^ptido oofoosoo of 
ooiqAotoA i»iwtoi»o« ^ i o 1^0000 tolcoo i^ ooo on til^ooaoii* 
lO thO llPOOOSd OOOOf tItO WA OMItOOt of tlio UtOI* tfl 
tooi lo mi4 %im t/» lo t io woo Am oAtoooi* Xt i o oloo mmm 
th«l oitoo ttoot VQoi»tlto to otieytfttlott la WMi %r m^trnm^UmtO. 
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««l^)* «lkyl«t&eii «f aiA iii^  « i^iilAls« i»ii any (sns «» wmim «f Hi* 
ftlMY* flMOfUflaiMl altm nOiMX «4«o aNMi»l,% la m luMM^ft 1191^  
•in^tottiti f>Mnitiii® tft i«w«r MA oo«l«iit la ^ « «C£itt«i 
timMMi* fhfft « ii#iifl«fiait iPtAMitiiiii in UMI M A «oatezit ^ttm 
fi^ tmfi «t € h&mm p»9t txi^Kl8i«itf i« flpiln tea Sm^lmMam «f 
tlm ffemt that 1li4i «Cfiii»t of fi|l!0l«t» in iB8iN&«l« <»i |9i0 e<ti, 
9li« ^hsxk^ In til® SKI iKMSttat fi% this lalMHrfnA tatflitHf mM^ 
fhi« «M^ 1^ llii« to «a ini«il«tft Meelt in MM. •|fi«tt«iii0 #v «& 
taowit^ QHfi. i!fit# of <li^ pini^ tiliiHti iHMHi&iMi all tfeilo &A%MFVIII, IQifA 
e o » t ^ « ^ osit^  1«# «^l.ow t!i» aoinil t«f«l i^Ue ^ e t of 
^A «88 i^m&0& tisr # «t ^ !»e«aNi iiovl t«ii«lsiffil* Mmm Mk 
fiGoettoao no o pvimm Hir l^ Tii o^Hiooloi i t io sloo ^oi^Ho 
tlifit tho «ai«;9l<i!%toik of MA v i l l oioo vooQit in l^e inMM'HcHi 
of UfA oamtlioiti^  i»«Of^ ooo of oi^ i^tototf M A tdi i not oniofao 
tJEWi.OQ.VlS'tiOik 0% mi^ OHOO XKtO Ml antilfO iVA# dBMll O {4MMMN* 
mmmn nHl Inrro on ^pw% o» JilA oafnlAio^o oiK tlio MM. wm^rn^ 
of Hio affootoA HeoBO* flio ipoooiHo ao4iAi«»iMi atr bo Hio 
*|ioioeatiiff* of MM «o|)«o4oiil WA pol9wo»»oo« 9Mo oncyMO 
3PO«oii«io m oottvo oiilflijltiTS. sioitp Hir f^oiotiowmg M i io 
ttwIi'lF piiooaoA bgr wtiHvlonooo iidiiifei vooot oilli ««4HE* UMI 
o f f i A i ^ ^ oslfi^ ^Moo u» •m «i nunioioi^oid ga io Hw tat 
i o i t i i i ttaiiattaHta) luwo Wtm/i Hiat diiWiatloaH lOlQriifiiiNI 
1 1 '•) 
^Nr^«t«il«iit ^ t% im turn ptm$M.9 1!li«% ^ Stm irtiMtd WJk 
edtttwdt la Hit i^ iviMB^  m^oM wi^t m 0am'^ m immmmi 
ewisr ^ «»fni^ IA 1fti« «^UL i^ku^ msA $!ehmA§ f97f)« llMiiv«irt 
to ft e ^ l t^ i«@i i« m^mtw^ % Hi® teid» astlMi mM mm^i^'m 
#f « poiMxfiKi f^H^ffHas ii§»Kii« amiit nft nf^anf^t mmmH W^k 
t^fnWm9im i«9«»««» iwUlKiljf (ttdl^* Xa lh$ l i # i t 9f |9«MBi 
AfttA %iitx*tfbwt i t ftp^ftftam timt t^ ® fiHeai* In iBf^A omtms^ mm 
«0atrilNit«d to the <ii)«B^ In MA ogntttit* 
Hi* ^^f9&t of ii|MU#« oil tlio toti4 i»f«itolii odaiton^ 
t^ Mi 93Lm otniiod lit ilff#i<i«it tntoirvi^ft of t i m tMm 1^ 
twmtmmt* f^n inta pmm^<^ ii^Oftto iSist fsotoln oontoftt 
ftffooto^ 00 ft awMUt of ^reftiNi»t tidHi ia^litOA «i^ bo doo 
to itft offoflt em moiftio oolte* ffiUio< a^ A io vitol il»y 
f lotoin oj^thoolot ^ o smiiMtUft of J^ A Oj/aHioftift t/bmaM 
VOOOl.t lA SflMLIkltOlt JptfOtOlA iynilMMrilO WHA ^HOSfttf jjj^ Niti^ Uft 
OOlltOftt* %t OOR %# ftOOft fXOft %«l0f AoOOllp^ UMI Of l ^ ^ l A 
ifft^ NHitft 'ttuit laio yxotoia oofttMit ooiA« ^o ol^oototf Igr ft 
olioftlool oitlioy %9i« 
ft) iniiiiitlftc BVA «arftlliool.ftt or V) iidii«itlac I M 
iq^tilM of oatao ftOiift Iftto t M potffOfti«o otisinl oir ol 
iftOfOftolft^  ttM» XKto of iogiftiotioft of yiototft ift tHo Oi91« 
IVJ 
vmx% im mm #f C«) i w ^ H A ant yawtt^ bn «««%•«% i4ix 
M i«iiMi«ii t» mm %i (%} « i i |«) mUf Hi* yiv^ift MNntittl 
jRliwH |WiNi4MIJll3f iJt i#Mlfitlli JH^ y f lu JCllNi tNilJMit 1ii<Mi tlhiV 
C I9<^) iiinii miiit lSkie%«pt <MMMMIA S aMOSiui &t mM^^ttS^/ktm 
iiiM^«»9«wt«l»« f l» i^ ftttf A#u«d <f977> hum tlimm m ^ 
tMilNqNi m0»&m Him pxoti^lii a«Vid. la iSm %m^m #f fft<l9 1^ 
Mttyoff mi i^ An B^ mia^ior ulifti fiuNit fsyidiii^ i t i^ pMeni 
fh«t ^ttelKl* i 6 ^ flo 1919 M/k tad ««»••• ^e9«M# in Urn 
pm^^SM «<ffitiiit« HAH ^ 3 W90m9& pm%®im tm&t iim& itift to 
ttl^iNr ef "^9 1i«tt«if t«« 9e»»iM31ltMit ealjr th» 9«^t«Sii 
3L«t«|. i^ t t l i tmfm INMMI (iffi«t«fl* Mvmmt§ thi» «NUI ssot •» 
i» H I * i^ rmMitt iMMit# lotii Wk m6 pm%^iiMk mumi^ hm9 mm 
itMiwii mrnut yiAm wmt€ %9 mt^^mtm m. Hi* hmmm of f i t v l 
f i>t iMit t r# tli« 3P0i«teti«o t& jj^ t^odbft «iftt«iit iliiii o—pwPii 
i» Wit mmm mm Wtm^^ ti»«t ^ « ioex^oM In MA «o«tiBt t» 
WMMI tlMMI 4INMNNHMI SA |tX0ti€A Clill'IHlll»ItWHJll tlBOKiiiff "Sm^mtSkf 
mm W U fiii» I * • I^n4«ftl i^tWKliim «B«oixat«a«i m WMMI #f 
life I M I A V M R I ^ MkHMfeU ttMtfl^M^fe^MtA ^ ^ ^ ^ ^ ^ ^ d k ^ ^ ^ i ^ m^^^Kf^^t^k mgkM 
vpBMi wMHi vHPinpipiii wiw vvviniNU vPMii,«w inwftfwnv WMV 
mm mtSk iMMIi is iiiliaiHi m» wndamm mm of oUolAtiMi* 
2u 
!%• Itelft IAAIIMHNI Hint 1iM> fiHaO0(MllBW%l|Nft C M I A I ^ ^ lHV^tt) 9€ 
of AfMloto In Itio oiU» f M o irlov io onpi^ytoi ligr ^ o 
«vl#«tio« ^mt «Ei lAOfoooo la Hbo p»toi i i ooatoat of Hio tinov 
ifoo mmm^mmmmjf mmmm^*^ ^ i^ lnofooM la ^m ootivitr 
IkOll^ Ml of fllOWl imjnMNlMi 9llO AO'tO fKlPlltOJP ZWMdt 1^ 11% iilO 
oonoowlficlioft of i&f oaA i f f to offootoi nirto 49 tiottsu 9«ot 
'lioo^MMfl lMi% ia»o mmmmtrnMrnk, of jur oni $<*R$ to toioooi 
onijr mdMi M ttouM soot lanNi'liioot* fhio wi§tM% opooaio ti) 
lidLlO HlO IHMMMT llOtnr IAMOMI MMiNfflMMI OMMOOOM flhO J9^  OOi 
i^^iit iiiwoy to iMi ottoooi^ltilo to UMI oottOA of oi i i i l i f i i tot 
tiMd tko mtmtMM siitiftlr of tttt At mii p^ttB gm 90muA 
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• i t t f i f r •# flit « • • Mit»i* f M vi«iiit« t f Hi* j i x t H i « i i i « t 
$««4R) Imt not S^« flMMM i^CfMts ivftiar t» %s »gl«%t<l t * 1fe« 
•liqrlJftliig «•%Ian of i^ glM»l«l«# 9li« ito&U% •€ MlfiAlttMi t t 
! • i^ vMKlii' lam^ok CifiuHiiwr* t9l^l^« flit ^Ni^ Iftl^tiite Hiiit «to 
•paelfiii ttttlv&tr ^t oef «ai S*«S1 IUMI m% eff9o^4»i m i IMMHM 
post ^r«!i%tMiit i M l * HM't of iUP «»• x>«4Be«4 «»i 4tci«wi«4 
^mrmmm^ at la wii id* tiittt* 9*«^ ts«»t»iAt %Atit« 1lie« ftt 
$*«ffB m * f9^wi»A lMil0w f ^ 110X810. IflfWto « l f l %Kimm 9»«I 
tvttdMitt Mi l ' * 1lHif« wMi a» •f fwit mi Hi* memtSMM mU.itX'^ 
• f 9Jnr# flMHi* tttMmm i i i i l l ^ t «»•• svirt «f MtMitliNi 
Mii%iMi I j i imaroliMitf Inr silMiliiNi Ist iriiiitili %• HMMM wumMMi 
«Mi UMit our ift f<tt4«tint f t t%i Mit&«ii# this tflM l t t l i t«lot 
Ifcad *||ui tiiwyiiitt iil^Oll iWMi tn. •(HilMiit lAlli niiM^ttid iMMiilii^' 
H H M 1II»«« i l i i ^ ••«§ l » mm^mt tA«b Hi* A««i#i4 iMIIifiiiiNIi 
i m t i B i i In Htm «9«i i i i« MiMviir «r io t , i t t i » i §»«•> « i 
4Ni IhMMI MMM IMNMdtaMHll WMNMNI 1M* tNI AM tO Htm %PMMM4MHI 
#M0IIHi^'ti 1fe« %t i4 MWtiiA IMMltHIt %Mi« IbO iOiVtMil IK 
•9«« i f tO Mi t i i r l t i r • f Us* «ff<MI%«i WMiyBM lOWtttM %» \m 0lim 
mmB9»f^i^^ t» tiie «lf tot e# i^iel«ii IM ibi aetivi^ of mmm 
f!i@ fiaa^api ef tut piwdicit woA tmm9% f i i i^ miiioiiitt 
«3^ittf• ^ tli« xmpi m^mk i« ««iii«St ^ tttOMft mmm ii«fw»» 
not teVtm^ iMtt «»3a« ^ fil^in* VKIII* 
«ff«e^€ fi»i v%^ mwtBtl'^ 3»t« lift* !ii#i m $1^ pmgm^ 
«f txiMitod s(4e0» pm^imSsgy htmmm «£ lh@ $»^bmUmi of 
c^mSuftt l«tliiil i»tRtldi»i« file ttmi^im a$p««r ^ INI 
viMlolPMai't to "t^ s sulciiiii^  of itllioliiclMi III Hdloi liVivii^ 
4« fk% 4te|pPiNi Of eoU^aiftr atxeyiiy- id tho tintr of tfoiiloll 
xwlo vM not Mi|or« fho oiao of H^ flmH^ vno onliix^od 
moA tlHi «lte^o ifidoit voo Hovovoi* 
9* MAt BVA mnA toti^ ftotolB oo»«ottt MOfo w^m^ im Wm 
l&Yoar of liiioloOo tfot^oA iwlo* 
<« flio iiuaoiwt»o%low of ddf• iff* A3P M i l^mBl^ wm offootti 
In fb« itvor ^ ttootoi i»%o» wiiito Hiovo noo ao offool 
OR %o opoiAtIo io%tvi1qr of 9X9^ fteo opi^flo ootlirilr of 
lofoio* ttio m o o aoi<nim oooiwoo oaro offootot omtioy 
Hwi i i» ojrloooUo 
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fs iifimltfU mm i^l.* t» «ii»»»iiiaijr l i iMMt f l i t M ^ v i ^ «f 
aoff JUP and ^ « ^ Ift Jftla^ 
ft* Ills «lf«g| • f • ilatfi» 4w» mt igiwiftt* %fMi mt p9mmm% 
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?raatled %il of Xs6i«s »vt« lita.i Htt^r-eUii, 
triton* eplsstris* fl9h» tlx^lf fo^JMim me 
B93f&m§ M» im^ BoftoiNW* A»B,» 1964* fliQ 8taMlit;r <>^  tdpii 
and olfter Mifi^ttJio c^ooostsxilAzita* i^ Hfl* l2itSi»i 
t i 44«49* 
GhMdstiy SMFi««« 411 4T»9$* 
CiuMllti B«i« •»« ]ii»ti«lif s«s,t ^4$» stfoe^M fietlTlty 
ml9M^mM9» In i^li^lftt* aBKlocs* |$Otli lfo«t« JIOMW 
Chto* Si««f 8^««i^»«^ 1i^ 17# AlMittMt mf 9«9«i«* 
:2G 
tiltifttoA Klitmik&Mm into Hi* «v«riaR BTA mt stRMIo 
f l l M i Sff iot of trootMttt tdHi i^lioloto* iKhUEt 
ChwEUCt ^•^•i foiT3rf ^*R* f»aA Boslcoiroof A*B*» 19€4* Xiwoot 
^onootofliaato «it!i lo^ toxieilgr for fflsnaiilo* 
(^imgt S»C« flaH Boidcovoo* iUB*t 19<»4* 4u«Qttlte%lv« offoeto 
of t^ft* aotopft oaA oflioleto on otoyilimsttoa of 
nolo liottoo fUoo* JU iMtt . iilmmit' t 571 4^»490» 
0!!7i@ti@9 C}«8» mad 1^ f a ^ f 1^ 2^ *9 t9<^l* iSiita:i^ EoaE»iit of i lvor 
. o«tl nooloit i f foet of UjmiSl^MtmmmAm oa a&oo 
i t t i doojQrilt>ei»eleie aeiil o^^tont* ^^^ |>y»«^t 
101 7 J ^ 7 4 9 » 
OolUoTt G*)'*! iA4 l^iA^t J»B* f9$$« lii^ni'tofgr ofoliiotlon 
iKf oovtoia iiilioBMiotojRl!iiis%o ociMtftvl ills iOnMisr ootit* 
«NA4i i i * P*l»t t f i i * l ^oot of ^10 oHMwotofiUsto «A 
CytowTii A«ii»9 19i l* loq^oMo of Ql^nM voa U t o to lAMotool 
o««AiMito» i» iiM* mnim I f€i i ivii«. 
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worn A I M * 2» Ifiift* llUtolii*f l^ f* Si40*8l6. 
UftftMeii of i i iM l t t intf i Ciu) liar iftsnrtl tx«iit8H»f«« 
lUHl* J im** aKD* 1*6* 
Us Vititf ?*7*> 1971» OtU ieiiMties ena t»ie oheiaot^ inmpgr ot 
§•«»• H.^* ana Mtm^Tt T*l*t»«» 194^ 1 • ChvMMitiA eBcfyfttioiui 
inaueod Iqr gioHii^  ti^etla^^a* n« Ion xmSoimofw la 
^ e diatYlbittisi ot^^TtommttA n^nrstioas in xttstioa 
4€i S77»^i9* 
ttmim la M I « ale** J|UI» l i i * t 9* 417* 
Itiilarf I»f I f i i * BftM«« of iq^iat t f m ixmmt mtmeiUmU 
itt i» f taart— f iA« tlartap aoA gMHM9*«» tMfl» 
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fwttiaa* a i i •#* •«• ffewic i»* ?«1IIMU A«««inle 
to sAtat tdtli aetM oatlMi ether c^^oatttitlaiiti^ 
^dminhi s^X* mil fej»l» S .^C.t I960* Offset of aplioXiito oa 
9fotM)lit ^vS* m0i Tfileoffiet l^ «H«9 1964* Otmo^e amaifoio of 
t!io o^foeto of os>>)ototo C Alioto*) BmiaMA lilffiiiill-
JMU ittUe** lot 1i5« 
9m/9mt§ I ts* ontf mt« i» !!•£#£» t %9tfim fii« aotsaar oMiiiir 
of Haoo of jKiift rJTifiifi ffiflflnw «4O«OMMW otMff* 
i iooi w i ^ opiiolAto we topo. JHU* l i f i 4iii a97»ei«* 
dfwoiv X*x»t f iUott ii^#x« tA« Sooot 0«M,aw* f971« Ojrto* 
gmmUm taots of oiioo&4Ma.l# lA«oooi « lofUi% %m 
mim jMyMft * t r i n i l nmmmm. tU* Mtim% of 
Vd'j 
•%•«!• fly* 1^ liBB* likliM3U» ' ^ 88]M»$, 
191^* E.»«&«tittM 1»o Hi* alMmloftlL frt«rtUnt ftplM]^^^ 
in i i t t f t AKXalBU JBUBiit 149(9€51>» 900»$on 
tsrt&litr «^ X#@t of til® «ii<iieiitdrUiiiGtt tiplieifitt <m 
HcHEUu^ bdjngrt ?•'•• md mtlhmimt A«S« 19i6« i^tfdGtd of 0oa» 
Qli«wiit0miiit« on ib# vieMtit^ of ^m§ tmtmm,^» 
fflortcsaity m& anting of tt^ m^'^tm iQ&p&r* £# 
W«q^, 8*, fsvitt ^ ana MhmA^ ^ •U* 1976* Bffoot of 
fhiotopft <filo1$^oiiolliSoi^(MMivi»ai^) en 1$ie ^ a t 
•lunwir t»immmmtm of aloo* JIuittI* £»# 1®* 5V99* 
ffft4^» s*t fovit, M«« l$7«« Stedioo oa Hio offoeto of 
ISiiotopo (fyioHorloiioliiiioDiKroplMinHiaa) oa «io teao* 
•oxioif ohsowowMOf Uvor and tootoo of alHiaa tat* 
K* f M l . Xtoaorlotioa. A* .^u«» AliptHi* 
l^iiWif t . t «ift«« ! • • mU AttuMdt t)[#M,« « Sffoot of 
tliiotopa (fiio«in«ootMoplioo9lioi«iai^) oa Hio mk mA 
yio^ta oiataat la tiM ^ootoo of olbiao lato* JM* 
00uts3@it i& 1^ « ff l^aan of « • ! • fai>iii» fftt8« Zad. ^« 
Fa^dfit L«^** ^r»f 1963* izi Fzlae%l&s of Izuioet O!«io8^ilo-
Uei*tij»ii« 9d* Q*C« l^i)f«ettta and €«^» fMth* l o x ^ 
ttit:rQ8t %>m^^§ Sr^f t 9^* t^o tmlmlOity of e^s^staxileitte* 
j^OX* i m * 51* 7£f*75$# 
!lei»««aptl!# B,ir#t aiifi 3m^m^9 ^ t 196u Jff©ct ©f Uimili^m 
on tl^e dgrpolopliis ioniifi of Hi® srOlo f»t« £• MSS3BBi&* 
£&£&•• $t 187*19^* 
ilitGMiuio&« /^«0«f Dowiio* ^.IJ* iaa !.teiiio» ^•I»t 196^* 
WiUt f*C« oni 8em«m» C*E«» 19^1* Sffoet of VBxosodooi^ afi* 
ttrldliio en wwaaliMi Hifeaoooato* £ntt* iBdU JttUl* 
JUU tl«SUo 471 39^m4m* 
nmmmwtht B«X«t oad Jaovooa* ?r«t 19i£* SffiMt of BooutpiuKi 
on Hio aoroiopiJiir oviurar la Hio irnt* 1^ JMIftfl* Dud* 
St ia9»i59« 
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Smkmaxt H»» ftoA Boek* M*» 1995* ^ « offset of txi«tfian9» 
iat@ to tl^ o him0^ boo* iL* j^ rnflBltBUl Jiai»t 4*^^n* 
Shrnh iUK§ 19$9* I'Osioilgr of e^iol&to to e«%U@« jQiai* £» 
i9taS&i £^1^ fin* Jil»f ^ti ia3»^96* 
of ^oawo^iiUnto ogolxiat tlio ofio^tnl fantlt flyt 
tf 9flNI 0Bj|»0S7* 
lolMf E»U0 mni 9fmam9 e«£>«» 19^* 9loM2iwitloa of iit^ro* 
CM «urt«NI oUiylotlotto anA Uilor ottaaH oxtioo tUUm 
la »A ^ «Uaai» fi|«ttlB» UMlueB* iStft** 139« 
794<'Ht. 
IS'c! 
of tntU^mimT «•««•• i m . J|x» £lM3BMiiX#* ^ 3$t* 
i:iilE»i?«N *^ '»V^ «t sa6 fsiatdTi B0SU0 t9<4* S£r«e« of 1h« OIIORB* 
stjxHoat Aplioloto on tho oj^tnooio of oolliOov 
eoBpoaoote Sa ^ov^oping Iwitoo fly Oi^ o* fftimfyili' $^9 
Kifclst^t 3«A,» 19€6« «otioa« ef «9i«aie«lo aa d i^ridiats oolXo* 
rre^tioo n a t i Xsio. /i3i^ o^ «ood» Cliftot Hoti ^orao^t 
Silslwm* B»A*t 19£9%i# llem /^titfoiiooiiio so ma lM&m@w of 
JKtooiNmi ti^ «t (^tm» f*9«t aaS '^i^t «^'"'>•# 19^* 'i^ ffoet of 
ftpliolAto oa ehmmwemmi of ffoxm ooUo m tho atooo* 
liotP«>3r tostoo* £aR* i,* fwiil MuM^* Itt B4!9»335» 
IlKliIlii^» »«y«« ena »BiBifo, #*Q,* 197«* Vofoimp^ Bolo of 
•iistUootSoft tmt mppmwUmt 3m% poiatotAoao* j y u 
lUl» iilStA* Mdl» JWX» >«>• 1^59t ^ i»« 
lft|&» il#t 19^i« Bi,oo«Mi9lioyotio otoAloo o& ootiui ^eotolAo 
flM 'ttoiwo vMitoino of Uvor oaC of IMSMV ia aoiS^* 
« « i IMMMMP liooiiig 1ioilo«» n« Bloo%i09i»o««tto 
•Iviloo on tioooo ftototno of iim tivmf oni of Hm 
tMMur m wlttfMAt «HHMKr boorUig %o«loo « « Hio 
tnCMMMMMi of 'iLnniSnllyon oni oono o^ inilntniNMi HuMt 
tli iffiiiit 
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19^1* i * Jlftl* flliB«t 1991 8i9» 
f xtneiptM of Xaatot dii^iostoilliiiitteii* •Am 3*0* 
XAXideiilest £• R ^ Ss.^lMtliiilt w*e 19€t» MMfiioiaiB ef 
8kt t9S»£01« 
^rntltar* ? * ^ MkA BioelM»t l^ *t 19i>91^ Tev^ar ftt«tto» on Hi* 
gtlC3rtfttioa • f flKel«t« nelda saft 1fe«iv ooawtltuiiit 
MWl«oti4*a, WMbmb, l « f 39i 1«7»f7B« 
%i»l»gl»tfl ^Tfoot* of «ho olkfXotlac acmto* las* 
tifcPiOiiOt »»0i»t |f«%» 8«ii«ioo with laupto oiiqrifttiaft tmm%m 
34 
IttAat Jar*f 9*1**$ 19<<K* Bflf wUStAlXtr 9nA long&ft^ Pf '«9*» 
5ti 749*790. 
lffM»»» S»s»t «id DHuiSf F»it«9 1979« Sffoet Q£ ty» ehumtfUiti^ 
of aiG«* £ n * JU AmdU iSslaJU* 9^* 49l-4$9« 
laadesftf 0*r» @a6 totcmit I)*C«« 1966* HlntoeHeeiidi^ 9Stmt9 
of ftfliolKto oa Hie wpieiiso^iro otip»iK of oocilSioitt 
mm mot woxa* i# ifl«M iBlBflBL** ^1* 41&»ii^ * 
Sloioiiii* jr.t 1999* ff ostioa of aeUo liy«x«si«o ia fXaXM 
1S9»147« 
Moipn* f«B## fliA 9«C» &rili«o«M,i 1f44« StoAioo oa mo 
offOtt of aoot ocyoooi to joiiw milfttlta or olioaoo» 
toitlaAto o» %o logioaootiiro oo^Mttar • f o Hov fljr 
91^# 
13^) 
on thm MttthMtt homat wtfiiilw JEU^ JlflfJUl JBiMtti* 
HOfilurt 8*l»*» A«D* KOTO e&t C* XiMioiWt 19^« %« Oi»ni^ liZ«tlir« 
Hie mt f»tos Willi Rdditioaai aoten 011 tli« tihi«k «ia»earo$ 
9ftlt)oaa«v» A«^*t IfTO* St^fOdaeti¥« Htyalologir* ^^B* 
It i l l 9iO«9i4« 
SA ojrtofilaMio oiiaDiMaoft* lii iaitlMIXauiUf £1* 
•nHkitft iUB» lAi BMn«r« B,» i f io . flM Www •«ll« JA* 
3G 
ft 1.t5«# 
y«9liiHiti«ri of f«t UirdT «9iao In viiro* Sli|,» iSlSX 
M^» 40t 553»599» 
foiitf J» ena nnfAMttf (Tct 19€4# CfwacM SH tl»t MpUOfttioii 
fm«haA« s#ff0 Aii«i »••%# «<#!»•# 19^* ^£f9et i>f iSfAVffm m 
fmvUst^ I»I* tndi BxiMHi c«« 109* AAii •i«tttfl«A «Lemfieo|i« 
• i^l^ ir • f lh« ••tfliar tlXMita of 9**8»»a^ on i»t ltir«r 
««us« ammmmm0* 19* 997*«>09* f^Ultov^ B,B«* «n« ILilmr9$ ll*»«t 19^ 7« flHi «ff«ot of oplio* 
Into fui6 tliio'lofo en anetoio eoii oyn'^ Moio wmA 
WM^oottdo lotiov fa htmm tig oifo* £* ^MMBt^ 
UOidyiaUt 0< ff09«111d« 
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f9A3x%w§ i»x*t mim^m b*w« i» aii««iiaii« A«X«* if7s« tafitt* 
fttt@« B«1 t^ and ITigvt H«Zi«» 19€&* %«t»ldgl0tl stiiltl«» of 
t9Bt«« m »it« tx«iit»d idHi e«rt«lii iasMt et^aea* 
e!um@689!^ B!^Mltll§9« Hfipaatty C6«|S|||>l«)t 1 0 t * l £ 4 « 
Bl9t»iia asid 9gmi3etil$ 1974« SMpui ei!«Bi«e]. OMipi«i^  f«e!»iieii]. 
aiCMi ChwiiMl Otmpm^f f«i^ssio«l Bii3tl«tia X(i»*<75* 
atflM eit4ai««a. OoapiAi' t«e!ial««I aOlwtia He*«io4« 
SMttt % Aoft TBmmm§ lUi»§ 1964* tm Him mm»*m^wwmm% f)»v 
aiA s^flitcis in Htm 99wiii«tioa of ^/tammmmim 9Simmm» 
S&me»»t C«K« and Rant •^C#» 196j^ * (^ moaoaoBitii ^^ »B«g» iJOiiMMid 
by IgrtiinaQjaiadJio aiB?»i»«aliim 09l3t»» 2ttft» l i t * JWU 
a&a ceiao^^s 1& HjtfA illll& ^1^ elilii#ao htm0%»» ootid* 
fumori 8*B»« 1968* ia fylttoiptoo of Ziiooot CtianootoxlUMi* 
tlwii* o#« §*C« Xiobiwoqiiio oad C*^ » S«l^» Horth flolltn< 
fobtiohiajs 0»^ ««isr» AaotoiHiosi* 
f»rv«»t lt«t 19i9« Ki^liolloa of oisiiio ooide ^tii piotoiao* 
la ftm WfWt ToX, !• ft* 4S0»5i6« o«« Oi* IboiUon 
KioHhooot >bS«f • Oioidooi oteillitotioa of aootid.^oo* 
mam* mimj^i ws^ w, 
tNdilk«apHr# 3«K«» Ifi6« OosoiaoflicMloilgr df «&it|&a'tlaff itftnio* 
laf j 
r@f9xwie« to iSm itmrnastrntiam of Mto oimaioiiH* 
W«i^@ti«if l!«i 19^3* C/le* wmA liiotoOlioaliotisr of Uiror* ia 
fho MiroYi Yol« X« pf• 197*185« o«» Ch« a»tiiUon 
Hooionio ffooo* Sow foUc «sA Xioiiiia* 
wiii9plo» i»1l»t I99i* tiio ^raaaio o^tllNrtWi of tiolar piio-
tiMMW toooa^Mat nft«aa piotidiio mA tloaoo pfotoias* 
e#C# flMMMOt %i«liMEfl«ldt ZUIaioo* 
fiWKi #«1»* fRM e»Xf ff*€«i 19i9« 3««ajBotioii of iqpteloto fltt^l 
mpi 00 AooiotovlXoato f iv tlio f M l lonqr iioiai* JU 
: ^ o 
tmtmr* &•!»« HBA Yowmt '•>«# W>% 9efM^9l98im9l •«U«1M 
Rue^lliw la ft %9SLh ^ fl#liolftt«* Jii |> 4U Xi!U 
